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4#^P 11 — 01121 £b 

mm&] mmm 

immv>&m d;*a>f- f av ymmm&mm t^sse^ a;^^ 

[ff^^l] RecQ4/\U^j-iz'$:=3- F"f -S^rV A DNA 0 
[ff^2] ff:£^ {ClB«C2>f y ADNAfc^tf^*-. 

[ff^^4] RecQ4/\U £=I- Ft" SDNAi: £&^<7)#§gtIigiSfgi|SclC 

> F~ h A V >^?¥©&SlCfflV^ DNA 0 

[»*^5] RecQ4^U;ft-if F1-£DNA£^£frj&#h^£, 

y F- b^y>SiMi. 

[ff#^7] RecQ4^U*-1flCM^-te^$:^?*^i:t-«>. n*A 
y F- hAV>^f¥^S^o 

[»#^8] RecQ4/\>;#-i£ F1"-2)DNA^ feli^©|§^MfiiSM^c(Z) 

^M$:^ai-r-&^i:$:4#t!tt-tS, n^A> F— hAy>giMS^. 

[ff:£^9] «^^8{CfB«©nxA> F- hAV>^^l¥$:^fi-^«>* 

(a) B#^e>DNA^$:M$g-r^X^ 

(b) H^^4 ICffi^CDDNAfc^-f LT J^TB#fi5fe<£>DNA£iii{r§ U 

(c) ^Lfe^.«@S^J^^#0*fMi:i:b^-r-5X@, 

[sf^lO] iCfS*C7)n^A> F- b^V»l^5:tStl) 

( a ) ^RNA^$:Migt--5>X^, 

(b) ^:^${CJCSDTii^L^RNA$r^||-r^X@. 
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(d) :/U #>f XLfeRNA&tftffiU ««#©2fliB£Jfc«*'rsxg, 

l] Bt#^8KfB*©n;*A>K-FAy>|£##&tft3iE-r& 

(a) Jfe#^e>DNA«f4S:iajg , r*XS, 

(b) JCSB«©DNA&^'^>f7-fcLTfflV^T*#S3(5©DNAS:Jii|i > rs 

(c) ^LfcDNAfc— #ilDNA{C^it$-fr£XS> 

(d) fi?ms-&fc— *«DNAS:#3Ett^±:T^H|-r*X3g, 

(e) ^Jffibfc-*»DNA©^JiT?©^S*fiS:«1it#©*f-flafcittS!"r«XS. 

[fflf^l 2] tCgE«tf>P*A> F~ F Ay>Mlf¥£8IS-r£ 

(a) m##&DNA«f4&W38"r*X5|I, 

(b) RecQ4^\U^-if £3- FIONAS fctt-tCD^^WflPIS^tflCfeW* D X 

xg, 

(c) iftIbfcDNA»rtf«:|fcHS'r<&Xj|I, 

[3»#£i 3] »#^8 tcfB«©n*A> F- FAy>MH¥&fcac-r& 

(a) m#3^e>DNAS4|5FS:S85S"rSXS/ 

(b) ux&y F- F Ay >^^lc4fM»*:3CSS«S:SE*atf «fce> 
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* 9 UX"? F ; 

^JfcLfctfy Kfe«fcl?St3* (3* fin) #5' 

(ii) wsft^o^ffisjc^fis-rstts^jc^wsjaii^^sr^t-* 

y©£S (3' #5' ^ S <k 9 ic^^ I fe t 'J i 7 ^ 1/ F, 

(iii) m^mW<D^mi&&£1&&tt$:j&m,-t 5' Si: 5 

K-^jSLfca-y 3 * Kfej:tfK5' *ag©Biy©^&s cs' #3' 
m.m&5' jfc%®hi&z>&o tc^Lfc^u Farms' ^agop; 

y©£3£ (5' #3' Sg££s& J:^tC-&jROfc;fl-y u^-f- K, 

(d) m&lsfc*V Is*?- KSrtfeffi-rsxs, 

(a) aaK-rsxg, 

(b) RecQ4/\y*--fe*Kl*f^-6*fi:ft:t:, WSSLfc*>^^K«»lCg?MS*S 

(c) smft»cje^-rs*>^^Rs«im-r«xs, 

[sgBJ§©fNSH&t&BJ!] 

[0 0 0 1] 
[0 0 0 2] 
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D7,A>K- hi*V (Rothmund-Thomson syndrome (RTS) ; 

^Jff^3£ (poikiloderma congenital) ) ^^^fe^^it^'e$> *J 

&m-tlQA<D&%Z* F-T^OBB^E, ^--^*^h • D^A>K (August Rothm 
und) j^ifcT^g-l/fc (A. Rothmund, Arch. Ophthalmol. 4:159 (1887)) „ 19 
36^{C^oT, HH©aS^M^F— -• Fi*V> (Sidney Thomson) tf&j&J&m 
^fS© J: <fet£ 3 A<D&^?$:$&%l't=. (M.S. Thomson, Br. J. Dermatol. 48: 
221 (1936)) „ ^©-5 t> 2 Ate#&CM# £^l/TV^ 0 ^B, 3*1 £>tf) 2 otf)S 
^1-£!&/*»W*a*A> F~ Fi*V>2fcM3¥ (RTS) i: LT^ie>tlTV^-5c 3 
©^«li«^^Aa©^{c|€LTlfi:#^{Cfg^$tiTSD. 3*i;£ T?IC200& 
gi5D^i.> F— F >^#S¥©WJ*^y *£>icj; *Jfg££;ftT^-£ (E. 
M. Vennos et al., J. Am. Acad. Dermatol. 27:750 (1992); E.M. Vennos and 
W.D. James, Dermatol. Clinics. 13:143 (1995)) „ D^>i*> F~ FAV>S# 

[0 0 0 3] 

ti-&o Mii^lft#f2S;fre>. F- FAV 

mosaicism) £ -£> 3 il $ tlT V^S (K.L. Ying et al., J. Med. Genet. 
27:258 (1990); V.M. Der Kaloustian et al., Am. J. Med. Genet. 37:336 (19 
90); K.H. Orstavik et al., J. Med. Genet. 31:570 (1994); M. Miozzo et al 
., Int. J. Cancer 77:504 (1998), N.M. Lindor et al., Clin. Genet. 49:124 

d996)) . mmmmcDmfcw^fefti. ^xcD^jtfttestfomm. j&m&m 
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Ofrte. V 3Ljl± — '&i&ffi (Werner syndrome) (Bloom syndr 

ome) ©MBil^itKl/TV^^c 
[0 0 0 4] 

? m ^S^fe J: ^^^©MHit^^F- (-^tl^tlWRNfe <fc BLM 
) tt, £acRecQ DNA/\i;#-if 77^ D-JCMU DNA^ U £ Z3- K1"<6 

^©ffi©RecQ5ft^^©^^ D^*il LT|eI^$tlfc (K. Nakayama et al., Mol. G 
en. Genet. 200:266 (1985)) „ ;*fl§ffi©RecQ DNA'N V % - if CD^^^^KD^^E 
P^ilLTli, ffilCffi^gP© (S. cerevisiae) ©SGSlfc <fc ( S . pomb 

e) <Drqhl + ^I^^StlTS y> |P«©SGS1£ J; tfrqhl + ©^H&, ffi^IP® (S 
. cerevisiae) HUgKlfc V^T l«M^^ J f>#ffil«lM^X.^^-e^^ »J , # 
SSH$ (S. pombe) m(C^3V^T^iS»i^C^3V^T^lam^^leMT^H3-5^i:7b^ 
^Kb^lT^-g) (S. Gangloff et al., Mol. Cell. Biol. 14:8391 (1994); P.M. 
Watt et al., Cell 81:253 (1995); E. Stewart et al., EMBO J. 16:2682 (199 
7)) . 

[0 0 0 5] 

A> F- hAv y&feWtmmcot) t>2A^H8^fe#:© h y ^-©^iM 
£TV^;ii:fre>, ME*e^tt&8Sefe#Kl&5fc^®3ftTV*5 (N.M. Lin 
dor et al., Clin. Genet. 49:124 (1996)) „ L#*l/fc#£>, -e©M Sitter 

^ *l £ IH £ 41 T ^ & o £ o 
[0 0 0 6] 

mm-tfrn®: l ck e> t -r 

[0 0 0 7] 

RecQ/\U *--fe* )te?7 7$ U -fCM-T-SRecQ4^U #-i?}t 
fi^&n- K*5cDNA&*TlC#Hil,-0*£ 9-200387) . 
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SBriBtt*«»Si:#iL, RecQ4/\U^r-if & 3 - FtS^; ADNASr-iMU ^tf> 
IB^««&£Mfr$Lfc:75>f v-&fUffiUT. F~ hAV>^mt 

7 A<DU7.J±y F— hAV>^lf*3A)!)\ RecQ4»^-(Z)^M£^n 
tCl^lt#OZ:i:l:iaiLfc D £*ie>©*#©"5 *> 2 Ate#aiT-& »J, 3<£>2 

t^x-btifeo BP*>, #3STOe>&, RecQ4»^^n^A> F- F &vy&m 

[0 0 0 8] 

«fc y KglS ©te« t? 5 ' £ # nfflBT? & £ r £ £ m ffi fcS o £ „ 

[0 0 0 9] 

(1) RecQ4^U #--tf£:=i- F-T&4V ADNA. 

(2) (1) (CSH«<Z)^y ADNAS:-^t/^iJ7^-. 

(3) (2) JCgB*©'<# 5 *§£*HI& 

(4) RectH'W #-if K"T SDNA* feti-t©SI3KI8flSM«JC4$^a9K:/N 

(5) RecQ4^y #-i?&3- F^SDNA&^&J&^il't'S. D^A>K"h^ 

y>^sft&aai. 

(6) RecQ4/\U ^j-^$:W^^i:1"-g>. n^A> K-hAV^ftffi&S 

(7) RecQ4^U j& -iffcJg^Sffift &^&J*#£ D^A>F~hA 
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(8) RecQJ^y #-1?£=i- F 1r &VM$L fcU* <D#mm&ffl$<D&& : &ikm 

(9) (8) lciB«©nx^> F- hAV^M&iltS^raoT, 

(a) «#^e>DNAS***£ 89381" SXg, 

(b) (4) {CfE«©DNA£^-'f LTJS^T&#&3fea>DNAS:if|BU 

(10) (8) lCfB«©n^A> K- h AV>&te3¥fc*fc5£-rs#8n?&oT 

(a) B#J^e>RNAK»S:WaS-rsXS, 

(b) ^#StC/SCTi858bfcRNAS:^«t"rSXe, 

(c) (4) ICfB^DNAfc^D-^ilbT^T. frMV fcRNAtC^L/W 7 

(d) /W *f>f XLfcRNA&fcfflU iff©#I £ ItMtt &X3M, Sr^" 

(11) (8) lCffi«©n;*i*> K~ hi*V>&f£#&ft£1-&#&T&oT 
( a ) S# ^ e> DNA«f* £ Hgf-r -5 It, 

(b) (4) &CfB«©DNA£^H'V-£; LTM^T&#fc3fe©DNA&i|MS"*-5 

m 

(c) JfffiL/feDNAS:-*«DNAtCfl?lKS-arSXS, 

(d) »JKS*fe-*«DNA&^tt^_tT^«t'rsXS, 

(e) 4>lKbfc-*«DNAC0^Jl^©^ttS&tt«#©Mfiai:jt;«"t«XS 

(12) (8) iC|B«©n^A> K- h AV>fiiS5:^St§«^ot 

(a) mmfrbMmmzmmirzjLm. 

(b) RecQ4^\U #--tf£n- K1-£DNA£yU«<D^^lMfIWlZ£tf SO 
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fffls-r-sx^ 

(13) (8) lCfB«c©D^A> F- hAV >iS^P$:^S-r^^^"e$>oT 
•£tlf~-M<Z> (4) {CfE«tf)DNA£ 7°^ £ LT^T. B#ffi5fctf>DNA£Jf 

(c) we>ti^ififiis%tc^fb. Tfa©(i);fre>(iv)tf>^-r*i^<z>— *f©^-u 

if^^ l/^-^ F ; 

(i) ifipgjg^l^o^^^jfcfe^^^i-^^^S ' J:e>&C 
SffcLtiTl-V 3* * 1^?- F^3J:^3' ^©iU©Si (3' W) #5' 5£ 
tffit.t£Z>£.o IzSjfcVfc^rV F\ 

(ii) ^imM#J^©^M^*tcMJc5i--5^#lcfe^-5i^«^#^^-r^ 

u©^* (3' m) #5* ^i:^-6j:e)ic-a-^Lfc^-U3^^i/7r^F, 

(iii) ^ipIjgW(2^^S£&«^£^^£^#5' 5fcSgi:&*J:3 
IC^Ufe^U 3*^^ I^pT^ Ffe<fe^5' 3t*g<Z>0g»J<Z>%& (5' fid) 3^3' 

c i v) ft mm® # ic *r -r & ic 33 vt z> £tt*Bf&~?z> 

y©tas (5' flj) ^3' m£&z>£oiz&m^fc7t-v .rJ** f\ 
£ywyy #vx$i±, ine>3fu =25? * i/*^ K&**&-r<&xg, as^tf 

(14) (8) izmm<Dux2±y f- F a v>^p©^aE^^-e$>oT, 

(a) J&##£*>A*K3^£WR'rsxg, 
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[0 0 10] 

[5§0J!©ll3fe©7£ffii] 
#38t»tt. f£-lc, n*A> K- hi»y y&mm (RTS) ©JKEmfi^tcW-T 
-5c *»W#e>tCj:»J, D*A> K- hAy>2£#3¥©Ma»£^#b: HRecQ4 
^y #--tf£=r- K-r^dfctfJimStlfc. *fg^#^lCJ: y&j£3*lfcRecQ4 
/\y ;ft-1f£zr- K-TS^y i*DNA©ifiaiBB?!I'S:BJ?U## : 1 (38SjWflS1B«) 
£ £tfBB#l#-J£ : 2 (^yyfcitM > h □ >M^c) IC^I", 
[0 0 1 1] 

if - a y ic «t y Jf j umk=? yfJ^V V-—>lf vxmz> 

T, 4V ADNAiifcte^fV ADNA^y*^ y IT, -RVl^-MmMBL 

[0 0 12] 

#3fclB©$V2>DNAB:, ^SS^S J: ? D^A> K~ bAy>giMS 

ge. RecQ4/\ y # - if ©§££& if© B ftKffJM L#£„ 
[0 0 13] 

#3Bl8tt, RecQ4/sy K-TSDNA* fctt-?- ©»3KiW»1fi«tC 

> K- hAy>&^#©fc£K:ffiv**fc«>©DNAK:RH"<&. 

[0 0 14] 

*56^(ci3v>T r^niftic/wy y ^VXtsj fctt, j1S©/W y*y #Vif 
-s/3 y^#T, b < h y y y h fc/w y* y #>f if- 5/ 3 >*fe#T 

T% i©^>;^I&3- K-rsDNAtfcttRNAi:^ ay>/W y*y #4i£-isa> 
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[0 0 1 5] 

y^-f "7— £ LXm^hfr&Wi^. # y if* # l/tf^- Ri, SIS, 15mer~35m 
er"C&y, L < &20mer~28merT*&£e 

«c£ LTti, RecQ4/sU*--^»e : ?-©x^ry>«« % >f > F n 

d§Jc, ^D^E-^-SC |i^-gr*n*. 
[0 0 16] 

-fu-^t LX(D*>7 l/tt Ri, ^/£*U :J*# I/*?- KT?&*iK. 

MS, £t>15&gj^_t©i=hg£;fr-t3 0 FDNA& 

> a > if - «c#"£ * Jx & o 
[0 0 17] 

«-^{c^[r- 3 2 P] ATP, PCR^©«#lCli[a- 3 2 P] 

dCTP^fcli^^rS/'f— >(digoxigenin/DIG)-dUTP. in vitrojjfc^ ^;i/&£>^ 
£-{C&[a- 32 P] CTP*fcttDIG-UTP#3*W r e>*l<6. 
[0 0 18] 

#38tJ!K:;i3#S K- Fi*V>fiN£f¥©*ft2Ej It. RecQ^ y j& - if 
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y>5£l5SS¥©tfeSEJ RecQ4^U #-if3tte^©3E^lCjgHbTn:*A> K 

- hi*y >ffi^i¥©£ft&#3KbT^*B#©lfc3t©#fce>-r* *Hfc##Rec(j4 

jt^#fc^W^5fci&fc:*T^1fc£*£**iS. 

rRecQ4^\U A— ^ae^OlESOttfllJ DNAl^ 

[0 0 19] 

fcitgafejfe-f <5#**re&S. K^^tt. (a) B#**e>DNA8#ft&WSM-*Xg 
, (b) sjc^WODNASr^'^^v-i: LTMV^TJfe#a*0DNAS:ifMlb, SSI 

fcitf (c) &)Ebfc«SIB^J£tt##©#JIBfcJfc«irr5X 

Z>m&£. RecQ4 cDNA©£l6Be#J&i^»3£^StB^fc#&&. 
[0 0 2 0] 

RecQ44* 7 2*DNA©&3£K*J £ SJ&StJt £ tt, Jft# £> ? J ADNA Srff§g 
b, RecQ4it^#MW^-fe>^y"^-f 7-^7>ft>^y7^f *T-£fflV>T 
If©^; ADNA^e>RecQ4^^^-$ritiIig"r-5c RecQ4*^^-©ifi|iglC^3^S y*^ 
-f V-©*$l*20mer~28mer-Z?TiB'fitti65 , C~75r*W* b^„ 4fe"fe>^.y^^ 
V- £ 7>ft>X^7^?- IC J;oTiti!ig$*l-g>RecQ4>fy vkDNA©^£&l kb 
~1.5 kb-^feS - ttfftt. LV^ ^fet>^^7^-7-t7>ft>X^7>f7 

^lpg£*l£RecQ4;f ^ ADNA^/t©5' £<fctf3' ^$^©50 bp~100 bp#tf&© 
©T>fri:M^y, RecQ4^7 ADNA©^MH!cfe<fc^6.5 kb£ ^A-^ <fc ? icfg^f 
SdfcjW*bV*. £MC, RecQ4£te^©38^§8fflHK$fc&*tl*iU 1«©*f* 
£bT*J:V% 0 W3ftfcWrtf©&3£Si#!fcj£ti:, Hattori £ [Electr 

ophoresis 13, pp560-565 (1992)] C <fc U SB^ £ *l £. PCR&^-^UC bfc#t£lC 
JiyfT^^lil^^^S- SPt>. Perkin Elmer*±Sg©m^*V^:*^>#-^ *- 
*-€r£^"r-5PRISM2/-^x>$/>^^ry h TjKfS&frV^ ^©i^^ipM 

$*LfcRecQ4>!rV iADNA^T^iC^M^^y^^ V-?:MVN-g>„ &V*T?, Applied Bi 
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osystems^fcig©^-- h (trA/ ABI 373) T*i&ai2?US:S^^ *J 

MiL «dnasis© «t e> &££BB$itR& v 7 h t?bb^u * »«f -r & ^ £ ic «k »; ff e> 3 1 

#T'£S. fiP*>. n>t 0 3.-^-Jll?lE^^RecQ4>fV ADNA@H^ji:S^-<Z)RecQ4 
[0 0 2 1] 

RecQ4 cmk<D&£mm*w.&&%.-*&m<&\** *#^e>w5aL/fcRNA«»^e> 

>;*7"^>fV— &JB^T J&#©cDNAj&* b RecQ^-jg^- £ifipl1" -5 . RecQ4*tfc^© 
if ipglC fe^S y -5 ^V- ©* $ »20«er~28»er -eTnflt &65"C ~75°C * b Va d 

7^-* V- ^T>^-fe>^y , v^^'-lC«ko'riti|ig$tlSRecQ4 cDNA 
0*3 ttl kb~l.5 kb««^*Lv^ 0 * fc-fe 7°^ >f ^- £ T >^"fe >^7°^ >f 
if(iM$^SRecQ4 cDNAWt^©5' J:tf3* ^Sg©50 b P ~100 bptfftBOWr 
#£fi& l J, RecQ4 cDNA(Z)^fI^c^3J:-^4 kb& # A- 45 <fe ? tCgg^fS d # 

$IX-W^ Hattori £, [Electrophoresis 13, pp560-565 (1992)] &C <fc UffilScS tl 
PCR&^-^CL£#&U:J:U6 1 e>3£:# , r*££ 0 IPt>> Perkin El«erttt8© 
i&3fe#>f -5=:*-^ — ^ £^^t"£PRISM$/-?:n>:S/>^:3f y h 

oT£/££*7VV 3©^ifipg£:n£:RecQ4 cDNAWt/i iC^JW&fcT"^ V- &® 
5. Applied BiosysteasttSS©*— hi/— ^X>"9— C^E-T^l/ ABI 373 

) T?ifi3ISJ#J«:f!fc*8l*K PftM© Macintosh3>tfa.-*-K:J:y"T r -*©#P4ff 
S:^f^. WL$k<OWfe&* M^-ifDNASIS© <fce)^ma@BOT*yy hTS^!l?:M 
•rSifcJCiyff^Clfc^-eSS. BP"b. n^tf^-^-JiT'lE^&RecQ^ cDNA 
SH^'Ji:B#©RecQ4 cDNAffi#| - tiZ J: »J , Sg^fctfeffif £ - £tfX*g 

So 

[0 0 2 2] 

#$8iJ!<z>tfelt:£i£i: Ltd i©«fcolcii[jg/ft#fi3fe©DNA©SSBH^I&Sfcj£ 

sg>e>DNAtaft&W98-*-SXg, (b)#38E<Z>DNA&;/9>f UTffi^T*^ 
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fiSfcCDDNAfciifffi"**!^ (c)Jti|iIbfeDNAS:-^:^DNAlcHlt$-&SX@, (d) 
*«IS*fc-*«[DNAS:#3Effid*^/±-e^llfr&Xg, £J:tf (e)#lft Lfc— aMR 
DNA©^;i/±T'©#i*^^«tS#©Mmi:Jt«ft-^x^ &£tf. 
[0 0 2 3] 

ZLGD <fc -5 Lt, PCR-SSCP (single-strand conformation polymorphis 

nu -*«ais^*jfi#sf) is^w&ii*. pcr-sscp^ Hc^s-essi 

Lt^m^K^t^mm^V. Ife^ot^l^ffitSI £#T'£S(0rita 
et al., Proc Natl Acad Sci USA, 1989, vol.86, pp2766-pp2770 ) D 
[0 0 2 4] 

PCR-SSCP&iC J; yRecQ44* J ADNA&& WiRecQ4 cDNAef»©BJ#ISE'ffc $r^ffi"T -5 
lil^ttSo RecQ4^y ADNA^e>^M$:^ffi-r-5^«. RecQ4it^^-#M6^ 

2 Pf7^7>fy h-^«»bTfi<. ^"9>f V-(Z)^$tt20mer~28mer"eTm 
M&65TC~75"C7W£ l/V> 0 * fe-fe >X >f V- £ T >^"fe >J* Zf=y << V- tC 
J:oTit<iS*lSRecQ4^y ADNA©SStt300 b P J£*p*g£: -f b V>„ 

t>xy7>fV-i:7>ft>^^7>fV-H ifipg $ *1 « RecQ4$* >> ADNA$t# 
©5' SS^tW^SgoeO bp~100 bp#ffi©»Ui RecQ4>!rV ADNAO^M 

ff£0.3 mm~0.35 mm, ^$40 cn<D5%&&&tfV 7 9 V JUT $ FtfJUUM 

[0 0 2 5] 

RecQ4 cDNA#e>g^£fcffl««"&tt. £>IM L fcRNAgfcftfr e>5S»«g^ 

IC J: ycDNA&SMBIU RecQ4it^^"#^6lJ^-fe>^^^^ V- i:7>ft>^^ 
9>f^-S:MV^T«t^#^«i:tJ t *#©cDNA^^RecQ4ae-f-S:iilS , t<6. 3C7)P^ 
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y^-f V-CDS${i20mer~28mer-eTm-fgli65X:~75°C*W* bV^ 
^>f^-ilT>^-fe>^^ , ^^f V-lC t fcoTit(iI$^'5RecQ4 cDNAtf);R£ &300 

. ifipS$tL-&RecQ4 cDNA#t#©5' £ <fc t>*3' ^©60 bp~100 b P #ffitf)Bft# £M 
J&y, RecQ4 cDNA<Z)^I^fe<fc^4 kbfc^/t-f £ <fc "9 \Z.WLfe~t& 3 ttfl&t. b 
iflp|$*LfeDNA»T^-$:, ff£0.3 mm— 0.35 mm, ^^40 cmtf)5S#»[£/K U T 

[0 0 2 6] 

A^cDNAOD^CDM^c^^^^-r^^^^^^S-r^lCli, RecQ4il^©^M 
[0 0 2 7] 

fg-efe^c 3 (a) m#^RNAt«m£fi$g-r£xg, (b) * 

£$tCJ&CTti$gL£RNA£#itt-6X3S, (c) 1$ffi «Jfgfc^£ b 
DNA £: LTM t^T> £^U£RNAfC*f b^W 

«fctf (d) ;\>C7V #4 Xb£RNA£$rmb, ^S#©Mmi:Jtge-r £^ 

[0 0 2 8] 
[0 0 2 9] 



ajSE#2 000-300952' 



#5p i 1 — 01121 



, (b) RecQ4^U*--eS:3- K-r6DNA*fctt-€-©«3KB8fl|S««nf>lCfeWSD 

U if*? i/^-^ K£:/^ V-©4>&< 41% — oil bTJBV>T«%fi3fctf)DNA£ 
i(?<6"f5Xg, fcitf (c) i»«gbfcDNAWi^rS:ttffi-t*XS, &-£tf#iT??*> 

[0 0 3 0] 

3(35 <fc 3 LTli, #J;i&*MASA (mutant-allele-specif ic amplificati 

on) &&mvf e>ti* niem^ 15:2211-2217 (1977); #1^10-20149 

MASAifcfctt, £^&2££fi£>tf£:JgJ&i- 5 U rJ*? K&y 

7^7-©-otU, sKU *^-i?3*«LEJ£U:J: »J »M>f J ADNA£ fcttcDNA 

[0 0 3 1] 

1f £3- K^*DNA*fctt-t©»3KW«S««&«fa!iibfc#^tc4fM»lc^9>r 
V-£bT#|gb#£#\ ^M$:^$^VNRecQ4^U^--^S:n- K^SDNA* 

sSLStf^^v-©^*^** £5 ic-r^>3ii^w^ bvN e — 3'mry 



ajfE# 2000-300952 



^| #3jZ 11—01121 ^| 

-f y $ ■< x •? z> z. h # -v % -r iz m mmm # #s ic & < & & j: e> * ^# t? *t e> . 

951CT*5^ia©aiI»S: 1 ISIffofc«. 94TCT?30^ISI©JD^ 501CT30 

, -t©«3e>ic, 72x:*e4^ra(z>jflD*iS: i 

[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 

Sr^-rsfiSSr^tf) T?©&ffi&*fe>££fc:«fc»K Stt^^Sr^^K:*^* 
F#*fcffl3*ifc**o 4£#:DNAtta;*A> F- h^V>Si 

[0 0 3 5] 
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(c) f^^fcJtiltUcMl, TsH©(i)fr £>(iv)cdv^*i^©— 

' 5MB i^JC^Lfc^U ^5? * l/tf^ Kfc=fc^3' 5fifiS©Ry©£2£ 

(3' fiff) #5' 5fc3i£&<£> <fce>&c£-J*Lfc;f U U*^- h\ (ii) *£tgg 

%^CO^M^SlcMJC& > r-5«S#lCfe^-2>it»h*f$:^-tS^*^3' 
J&SJc^JC^Lfc^U =f 51 ^ l/*^- Ffe<fctKK3' 5fc3B©»y©Sfig (3* ffif 

y if** l/*-?- F* (iv) #ffiM4&*©£^£S»C^/S^*«##K:;Btt*&ai 

fcat&jgjfc-rs&stfs* ^^*5J;eiicMLfct'j drji * u^-^ Fas .tt* 
se 5' *«©iiy©M (5' «) ^3' sghfts «fce>ic^j*ufc*u=?5i^ i/ 
*f Fis^w^'j^xs-e, rax&tfy rJ** ua-^'F£:3**g"r*xg. as 

<fct>* (d) 3JtJeLfc*U ^"^^ F&^ffi-f £X3§, S:-g-tf„ 
[0 0 3 6] 

rOio^^ffi^StlTH M&fef, OLA (Oligonucleotide Ligation Assa 

y) Sstf^tf&Jn* (ft**). 15:2211-2217 (1977); #1^10-201498 

ioo ~200b P &oizm.feirz> 0 :79>f v-<z>* * i/*-^ FBtfc-^v* 

[0 0 3 7] 

3§eh&£ <fc^»ci8~3(MHG!>:R3©;*-y U*^ 1 F&-&J&U fro, ^©3'^ 

Stifcrf-y if** I/**- F& r^y ijjt* ix*-^ FAj £^-r&) = foSS 
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a-^Kxj £#-r&) c fee. ^M^^-rv-ii, jEntemmzMh&tn&^Wi 

ICfcU j&g&$83E^SI$83ry F (I" vitro Mutagenesis* y F, 

If bTftS^JfcbTfcJ:^. 
[0 0 3 8] 

ttaj&«SJCr*fc«)»C, Will tfy J** FA©5'3MBH:* t^^> 

fc^tmbrasg. *y rfjc * 1^?- Fxo3'5f53Btt5;ir#i/y->-ii-^>f 

[0 0 3 9] 

X&r — -y ^yrJs^l/tf^FAfcXii&StfgSitrSo tfe#©DNA 

3£fc£S*fS:Jg/*-rS3i:;tfT?£<5fc«^ *y I'**- FA£Xfc#3S*re 

[0 0 4 0] 

- if & £ b fem ^ =2T* $/ >f - & SJS S i± S i £: iC J: o T , MfeSffi 

[0 0 4 1 ] 

3*uc*fu tftttCDNAK^iEiitf^pfcbfev^^H:. *y rfs* i/*^ F 
3£oT, 09*. tf* ^-ydT3i^i/^FAi:Xi:?:-e-ti^bf^>&tJti?=f^ 



miE#2 000-300952 



# 



5£ 11-011218- 



m 



3 4x1% *©*S*. miSS/S^Srrtf^^-en-hL/fc^U-MC^S-ft, 

i±T&M•fe/fcJSSl£ ; i&^^4£*l&V^ (Delahunty et al., Am. J. Hum. Genet. 58: 1 
239-1246, 1996) . 

[0 0 4 2] 

k>&j*u a-y =r** i/**- fb £>ry =r?^ Kx*:©*g-&iufc«:fT e>o 

[0 0 4 3] 

>f y KB hX^©^HJ^iCj;oTMfeH^^^^^^ofe»^lC 

*ftac»<aicwLjE^a> a testis. 

[0 0 4 4] 

a-y if** i/*^ F£, t&I3*m&fcttfi:©R©££ (5'fli) #3*5|tSe£:fe4 «fc 
^tcf8S8bfc*y # l/*^ F£ S:Mv*&;ifctc«fcoT ; &, ±bB 

Try v is*?- FAfcx©«-^i:ra«tcttffi'rsii:««BriB"eS)*- 

[0 0 4 5] 

RecQ4^y ^*Ki*§^i**^#£Mv*TfT5 * £%>»r 

(b) W§SLfc*>>**Kg**4tC, RecQ4/\y ^--g'lcM-r^^^^M^i^S 



1 9 
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^ #5fL 11-01121 

IS, £<fctf (c) Sr^tr. 

[0 0 4 6] 

{C^CD^^ICJ: ygll»i"r-&ii:*«Brffi"efe<6 (0J;U£4#M¥9-2OO387-i§-#jSO 

#-£LT&, *JWT?$83KS1±S*-&«:* 09&tfpQE3O (Qiagenfrlg) ©J;? 

/t^D^-* ^^^-IC&pAcHLT-B (PharMingen*±$g 
) CDi e)^? ^-tfiffit'tS. it^^-jg^/tCFlag (Chiang, C. e 

t al., EMBO J., 12: 2749-2762 (1993)) ^6Xhis (Immunol. Meth. 4: 121-15 
2 (1990)) ©iift^^ora^ fi?:^{:t6It^fS„ 

[0 0 4 7] 

□ xa>k- hAv>^3f,m#ic^Tte. Recent u 5tj-^3t eloign 

£J:»; 7 bWitn K>#£D> IEfir&RecQ4'\ U #-if ^oC* 

A> K - h^y^^&ffi^oSfrape&tctfeS-rscii:^^* (#0¥lO-3 
11284##M0 3i:) . 
[0 0 4 8] 

#3filS©#itfMfcSlC£v*T, RecQ4^Ujl7-1?©C5fc$BM«&SS8K'*-S 

w -g>RecQ4^\ y % - if jte^^aEMKijg ^Bt>m ®Mfc*(D$&mmmz <fc 

if«<£^-(D^#l &c$e g ^ S j^B ic » S /R Battel© 3$ * USi:, 7 



ffigE# 2 000-300952 
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& uifr-v i$mmm%) m, $ ti & t>\ c jc m -r & m# xiz^tti & £ 

[0 0 4 9] 

#SC'fgTLT^£Z:£;t;$flk*lT33 i ; (Yamabe, Y. et al., Biochem. Biophy 
s. Res. Commun., 236: 151-154 (1997)) „ Hl^, RecQ4/\ U # - -feU-fe^-lClfe 
V*T%», RTSB#fC£^T%;§UCmRNA l/^«Tbt^fc (H»J#M) „ J £ 
CD <fc ? b feRecQ4/\ V # - if »<£^tf>igiKjg^ ^fc V* 

^i:t;^$ti€>o ^©«fce)^RecQ4^\U^--fe*Jft^(D56^MS (fgJIcD^L 

tot, Z.tihMffL{fc%:M&n-t)'&£> 3.t"^n^A>F— hAV >S#S¥tf>MB 
© ^ S £ ^ e> Z. £ # X % Z> o 
[0 0 5 0] 

RecQ4/\ U % - "if iZU&ir & Ufa £ ffl ^ & #$6E!8<£>^&, ^©^^ 

^#^e>ti-g> 0 ^sufcii. mmmmz* ftmm&nz&tsmmmxv 

efctfr (SDS-PAGE) T'^IL /l/fr £ 7 ^ - iC # U £gL Re 

cQ4^\ y ^--fe'ic^-t-sm^-e^ ■< ft* -±<d gas©* >a°* n^aj-rs - 

h^T^-5o ^fc, ni^-f+f^ (enzyme-l inked immunosorbent assay, ELISA; 
I. Roitt et al., In "Immunology", The C.V. Mosby Co., 1989, pp25.5-25.6 

£&fcmx%M(DZ>^?m*&m't2>Z.h:-tfX%Z> B Sm«si£:;Bv^ 



ffilE#2 000-300952 
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[0 0 5 1] 

3©<fce>lCRecQ4/\'J # - if &CM^£}fi£M£ n * A > F~ hAV 
[0 0 5 2] 

-efeU, ££RNA, cDNA, * fcli* >/1?JC&C fe^*tfea£"e*>tltf, #S#TRec 

Q4/\ y # - -ea-g^-j^ig^ £ ti t v ^ s jm -r & 3fe<z>nme -e * n a, 
^jffjjaiK^^^&fltsistifctRii^jaiJiS^ Mite* y#e>*i«ejiii«if»©B-y 

>7\°^?:Epstein-Barr^>f Jl^iZ iot h ^ :7 — A b fe^flt!!& if ^<2> 
[0 0 5 3] 

RecQ4/\U ;ft-i?&:3- F-T^DNA^^^^t-rSo RecQ4"\y 
n- K-TSDNA bTffiVN^^-^r, RecCM'S y # - if & U - Kt6^;^ 
DNACD^*^L< ti— fflk ifettRectWvy cDNA (t hRecQ4/\ y #-iz & 

=2- K"TScDNAS:S^J#-& : 3 IZ^) <D±^h < tt-f ?:7f; ?-f )V*Jk 

tcs&ufcy, iEs*3fie : ?-s:'hfiDWicm#iciK#-r-6ii:^BriB-efey 



2 2 
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[0 0 5 4] 

□*a>f- hJ*yy&mm<D&mmzmir&i&<Dmmi** RecQ^y^-if 

*m$i}f&%-£~f2>o RecQ^y ^©^Wt^RfclT, ifcJtfi^- 

^-^nvh^^-fc^e^illCi:*;. RecQ4>\ y # - if v^I«> 
*HS& MJi^SI, chronic myelogenous leukemia K562^HIS, promyel 

ocytic leukemia HL-60|Bfl£. HeLa^fflJ^) £>3ilt-r £ 3 £ # ortg-£&<5o — 15 
. ffl&>L#>>^Stte. iill RecQ^U #-i£ F^TSDNA SB 
: 3) ^K«#|LfejWffi&«§|-rsii:tcj:»j|8K-r*ii:^BriBT?S) 

mfflffi. js^-a^mm ce. con) a^w^ns. m^^ti&ftm^v a 
^m^© ^ # * - o#a> & <fc t>*# e>*i t j&ftn&fcfr e> ? k 

a^A>K- FAV>&«S¥©|&aK&fcl,TMV*<&«-£K:tt, RecQ^y 

^I51^ts^i:^t5 0 ^TS^ 8Pfi^ *«P^© 

[0 0 5 5] 

n>?.A>K- hAV>^#^©^^{CK1--5ffi©^», RecQ4^y 

n*A> F— FAV >g#P©3&!fl[JCli, RecQ4^U #-if*te^-tf>#i§^©{£ 
T* t SlfS^CBB^LTVNS«^=b^iL&*l«. lot, RecQ^U A-^Tatfi^© 
#g^&ffiii • _t#3i£S£ tie «fc »J. Q7A> F- hAV>g«S©M2:f?^ 



£BliE#2 000-300952' 



#5p 11 — 01121 



• 



[0 0 5 6] 

RecQ4^U #-iz*tfc-?-<Z>#g3l?:{!E3i • ±#S*Sft^ft©^^ U -=.y>f\t 
*#-hLTte, *;^;i/;i/^-7ai^-if I/jK-*-"** #-pGL3^\ 

>r;i/S/7ai^-1f l/sK-*-'** # -pRL (Promegaftgg) ##t:f£;ft& 0 #A#ffl 
Itttt h293M, HeLajMifi, K562M^;i/C0S7;fijB&;tf £ tlS. *H 

RecQ4^\ y * - if 7° n ^6 - * - & ffi # & A* £ 1/ sK - # 

m^izm* (D&fet&WZtB^Wl^&Mh. 4 8t$ffl&£ilU&ttffl&£:mi!U 
JCWi (Yamabe et al., Mol. Cell. Biol., 1998, vol. 18, pp6191-pp6200. ) IC 
&m<Dl3&vmmibmWL#<D JUi/ 7 JK±©»^tC <fc y 

RecQ^y ^ate^o^&ffiii • ±-#s**ft-&^pissn*. y 

£*i£>tclB!llK3*i&^. 
[0 0 5 7] 

JBv**»-£K:tt, ±I3RecQ4^y;&-i?£$&!Ragi:LTMv^*-£fcWfiftJc, 
[0 0 5 8] 
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[0 0 5 9] 

mfaffl 1 3 RecQ4^\ V^J- -^m^(D¥ J ADNACD ? n - — > 
\L hRecQ4it^^-CD>f J i*DNA&Pl/PAC^ -f -f^ U — CD** U - — >**}Ci:oT 
W5>*lfc. Pl/PAC^-Y^^ U — & [Smoller, et al. f Chromosoma, 1991, vol. 1 
00, pp487-pp494.] tCf^&^iB^tlTfcU. Genome Systems*±^{C9=fe;C9 

>* y^^"7-Q4P (5'-CGC TTC TGG AGA AAA TAC CTG CAC-3' /K#J#-& : 9 ) 33 
cfctfy^-fe^^T/v-fV-GHQ (5'-TTG GAG CCT CCT CGT TCC CAC ACC-3' /SB 

: 10)£J8V*TPCRK:J: UfTofc. * fc* * U — — > ^'teGenome Systems?! 
laoTfibUfc U - — >**tC<fcoT^#^tlfePl* n->#13447*^e>©DN 

A© ^ff - H$g& [Smoller, et al., Chromosoma, 1991, vol. 100, pp487-pp49 

4.] izmmcD^mzj: vn^t=. 0 wagufcpi mk^mmKLx^ecom^^^ 
2±m.mmm%:®:feLf~o &fe2tifc. Rectify jj-n sm- k-tsw adna ( 

^ 1 xdf-y>#£>^2 1 V>£T?) ©aSKJ^O&IB^a*-^ : 2lC^ e 
IB^J^SSliHattori £> [Electrophoresis 13, pp560-565 (1992)] »C«k »J |S<fi 
Stlfc PCR&^-^tCLfcS&SSlCJ: yfrofc. SP*>, Perkin ElmerftSg©^ # 
>f ^fr^f fc-g^f -5 PRISM*/ - *ai>S/>^^y h 5:ftoTS 

JC&fjofc. ^ LTApplied Biosystems?±^CO^-- h 2/-*3l>-y-- (^Ef^ A 
BI 373) T?fi3SBJ#l&38#«l»j* mm(D Macintoshn^lfrL-^-lCJ:';^-* 

zmmist-o ^iH3?u^tcMv>fcRecQ4»^#M^> /, ^-r^-^i ©ay 

[0 0 6 0] 



[311] 



Q4 137s (5'-GTT TCC TGA ACG AGC AGT TCG ATC-3' /SH^J## : 11) 
Q4 714s (5' -GCT GCC TCC AGT TGC TTT TGC CTG-3' /SB#J#-if : 12) 
Q4 A2 (5' -TTG GTC GCA GCC CGA TTC AGA TGG-3' /BB#I#-£ : 13) 



2 5 
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[0 0 6 1] 
[0 0 6 2] 

[HWJ2] RecQ4/\V # - if Jt^©^ □ ^ - ^ ^ U ^* 
H bRecQ4it^^-(D>rV ADNA^-^t/Pl ^ O - >#13447©DNAtt0Jp;W^BainHI h 
Bglll (SiSittti^) TMb, ^^^^7.^ K^#-pBluescri P tII KS+«Ba 
mHIT«bLfe 0 3tl?>$:^bT4 DNAU^*--^ (S?@ii*±lg) 



miiE# 2 000-300952 



#^ 11—01121 



CD;*? i; - ~ >?*IC&, RecQ4>!fy i*DNAffi^J©3S£l399~3£i£l645©247bp<&it§r 
H*r&i2>:*^>fV-Q4 S (5'-TCA CAA CTT CTG ATC CCT GGT GAG-3' /@E#I# 
# : 5), ^3J;t>*T>^-fe>^ y^-f V-Q4 R (5' -GAG GGT CTT CCT CAA CTG CT 
A CAG-3' m?m-% : 6)&jgv*fc. PCR^ffitgiRJC, M»ST»«bfc3a-- 
$r*0X., PCR&95X; 5#©3M£©«U 94°C 30# (gft) , 55X; 30# (T--U 
, 72°C 30=g> (#^) 3 5-9--f ^ *^IC72°C 5#£j£$ 

i±fe„ ^jS3^»TLfePCR i RjSSf*[S:2%r3tfn-^^T?m^Cac»U 247b P (D/"? 
> K^m^tifezin^-^^ffii: Lfco fe>tlfeittnDC-§:3 mlcDLBigifi 
X'tgmh. 7JViJ V -SVSmzj: »; KDNA&WSBbfc. ^LT^CZ):/^* 

^ FDNA£ig§BC ^^fV-Q4 A14 (5' -CAA TGG GAG GCG TCA ACG TCA TOG- 
S' /SH#J#-5§- : 7 ) £ <fc tfQ4 A15 (5' -GAG GCG AAA GAG CGG AGG GTC CAG-3' /IB#J 
: 8)&ffi^TRecQ44f y ADNA<Z>5' ±^fg«(B&a£ffi#IS:&j£ Lfc, RecQ4it 
^0«¥l»&J&fci:3f*y >f hPCR&lCj: »J "tT^C^^StlTV^^ (Kitao, 
S. et al., Genomics, 1998, vol. 54, pp443-pp452. #0-^9-200387-^-) 0 3r 

v-fV4 bPCRStttR^BBi&ifeSSriEflllcSit^-rs^^Tffe »J . t hWRN»^ 
©<E¥BB*&A 5 bi©*iS"eft3feSnfc [Yamabe et al., Mol . Cell. Biol., 1998 
, vol. 18, pp6191-p P 6200.] o $ *l£jg¥lf§*& * ttRecQ44V i*DNASMB#l 

£J;tfRecQ4 cDNAiSUSBJJiJCDJSSlJCfBa U »e>*liOecQ4>f >f 2*DNA©5* _LSfe 

flg«©i&SBi^j«:j»«fufcj§*. ^r^^s^e>5'±^679 bp mmm^r: 1 

[0 0 6 3] 

[MMffl 3] OXA>F-hAy> 3m^S¥B#tC £ £ RecQ4'\ V ij - if Ife 

#I8IJ!# RecQ/\y ^-if7T5. U - M^lCjR-r S 2 0©«f^«St: 

h^\U *-1fit^RecQ4^J;t>*RecQ5$:^ n-^>^*L, jWflf&frofc 
9-200387-if, #M^P10-81492. Scfc^Kitao, S. et al., Genomics, 1998, vol. 
54, pp443-pp452.#flg) „ dtl £ 2 oCDfr^itfc^-tf^Dfr »J , fchRecQ^U* 
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T S. V -<D* yA-lt. RecQl (M. Seki et al., Nucleic Acids R 
es. 22:4566 (1994); K.L. Puranam et al., J. Biol. Chem. 269:29838 (1994) 
) , BLM (N.A. Ellis et al., Cell 83:655 (1995)) . WRN (C.-E. Yu et al., 
Science 272:258 (1996)) , RecQ4fc <£ tfRecQ5tf> 5 O IC& o tc B 
[0 0 6 4] 

RecQ5l£RecQl t I^JUfCfi^^T 0ilfii«^lT'3. # * *l£ 
OfcMU RecQ4tiM^MmT'#§3l^L<l«<, /J^bT^JiTtj 

is^mwwi&zti. BLtitmmzur^mm^mm^wu^^nr^o blm^wrn 
n-rn y> - J*&mmi5 <fc * - ms#<z>s satfc^-e %> z> zl t 

, RecQ4it^^^^*^^B^Mt>oTVN-5 ^71/ - AjS^fl^ <fc 

(CD7A> F- hAy>MS¥B#ii^^$tiTVNS 2A®A#(J1#)*C&5II 
.3feJ:tfII.6fi3R(©|BJiSfeJ:tJfDNA, LT3tl^©M^ft*©M^i:tJ f DNA ( 
N.M. Lindor et al., Clin. Genet. 49:124 (1996)) . MtKlCJtlHn K~ 

fiSfeJ:t>*DNA?:Mv%T. RecQ4itte^-<£>^M&^T 
[0 0 6 5] 

t-T, Lindor e>&C£oT^££*lTV^ 2 A©RTS^=g\ II. 3, I 

i.6£ J:z$z*.tit>(D~ffiWiiz-D\<^T. RecQ4 cdna©^^^--^>i; --r-f 1/ 

-Ail. RecQ43te j f-©^T©3i^y>1!g«€:PCRlCj:*JJe*gL, ife3£ffl?a©&5£ 
[0 0 6 6] 

RecQ4 cDNACD^S^-y^U-^-f U-^Srifffi-rSfc*, 2A©RTS 

Jfe#©JKIi#IIBllB3f*3^e>AGPCiS[ChoBCzynski et al., Analytical Biochemistry 
, 1987, vol.162, pp. 156-159] \Z <£ V total RNA£JftmU 01 igo(dT)30-fe;i/D - 
^-X&M^TbRNA&SHKU jKvTjS*^ (RT)jKJS &ff VNcDNA£ti§g L 
RecQ4 cDNAO^^-^^U --r-O^^ U-AliJg*T(*2) ©PCRSfS ^ffo 
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[0 0 6 7] 



i ?kfcj&mm& : mmcmk i # \ 

ZOnVi 5 -< kl) 0.5 >tilX2 

10X/t^7T-(Klontechttig) 2.5 a 1 

2.5mM dNTPs 2 1 

DMSO 1.25/il 

Klen Taq. polymerase(Klontech£t$g) 0.5 n 1 



dH 2 0 16.75^1 

(total volume 25 fi\) 



2 &Rj&WLm& z i&s.mm 0.1 #1 

20jttM £-:/9-fV- (A6/A8) 0.5^1X2 

IOX/I777 — (Klontech£tfgg) 2.5 (i 1 

2.5mM dNTPs 2 # 1 

DMSO 1.25 n\ 

Klen Taq. polymerase(Klontech£tJg) 0.5 ix 1 



dH 2 0 17.65/il 

(total volume 25 # 1) 



: IX (94^ 1 min) 

5X (94T3 30 sec, 72X: 4 min) 

5X (94 °C 30 sec, 70TD 4 min) 

25 X (94°C 30 sec, 68°C 4 min) 

IX (4°C 00) 
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A5 5' -GAC GGC TGC GCG GGA GAT TCG CTG-3' /IB#IS# : 15 

A6 5' -AGA TTC GCT GGA CGA TCG CAA GCG-3' /@E?U#-5§- : 33 

A7 5' -CAG GTT TTG CCC AGG TCC TCA GTC-3' /MJ^^r : 34 

A8 5' -GTC ACT GCC CTA GCC TCT GAC AAC-3' /BE#I#-& : 35 



[0 0 6 8] 

PCR£fttt7#D-*^;i/#e>«yfflLT*»$3U pCI^.l^**- (Invitroge 
tf±m) lZV7*?U--yyLt=.. «tHffi^J^3fettHattori £ [Electrophoresis 
13, PP560-565 (1992)] lC«fc »J IB<E3*lfc PCR&^-^K: L/fc^&lC J: y ff o 
fee ffl*>. Perkin ElnerttJS{0^3t^>f ^^-^rS/^ - ^ * - * - Sr^WT SPRIS 

V-liJ^T(^3) ©atUo 
[0 0 6 9] 

[*3] 



Q4 


A2 


(5' 


-TTG GTC GCA GCC CGA TTC AGA TGG-3' /@H#J1 


: 


13) 


Q4 


U 


(5' 


-AAT CTG GGA CCT CAC TGT GAC ATC-3' /HJ#J1 


f# : 


31) 


Q4 


T 


(5' 


-TCA TCT AAG GCA TCC ACC CCA AAG-3' /BB#I1 


: 


36) 


Q4 


S 


(5* 


-TCA CAA CTT CTG ATC CCT GGT GAG-3' /BJ#J3 


f# : 


5) 


Q4 


A9 


(5' 


-CTC AGC CCC TCC AGT CAA GCT AGG-3' /@S#J1 


I* : 


16) 


Q4 


137s 


(5* 


-GTT TCC TGA ACG AGC AGT TCG ATC-3' /@B^ f J1 


: 


37) 


Q4 


F 


(5' 


-CTG GGC AGG AGC GTG CAG TCA TGC-3' /@S#J1 


: 


25) 


Q4 


714s 


(5' 


-GCT GCC TCC AGT TGC TTT TGC CTG-3' /BB#I? 




12) 


Q4 


975s 


(5' 


-GGA CAC AGA CCA GGC ACT GTT GAC-3' /IH#I1 


: 


38) 


Q4 


E 


(5' 


-GGG TAC AGC GAG CCT TCA TGC AGG-3' /SB^'JI 


: 


23) 


Q4 


K 


(5' 


-TCC TGG CTG TGA AGA GGC TGG TAC-3' /HJ#I1 


!=#: 


29) 


Q4 


H2 (5' 


-TTA GGA TCC CAG CTT ACC GTA CAG GCT TTG G-3' /@2#J#-i§- 


Q4 


HI (5' 


-TTA GGA TCC GGG GTG CTT GTG GAG TTC AGT G-3' /ffl^I#-& 


Q4 


2314s 


(5' 


-CAG GCC AGA CTC CAG GAT TGG GAG-3' /@2#f1 




39) 
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[0 0 7 0] 

-ebTApplied Biosystems^fci^©^-- h (^5^1/ ABI 373) T? 

Wm<Z> Macintoshn>tf^.-^-lCj; y-?-* &8¥#T bfc 
„ #e > tlfe2A©RTSm#©^^--^'>U-T r W >y7l/-A©ta361B^I€:DNA 
SISJ63£ffi^J»^V7 h&ffl^T. -TT?K:##LfeRecQ4 cDNA<Z>m«@B#l (ftg 
5p9-200387#) £J£jf£Lfc 0 
[0 0 7 1] 

^JC-ify ADNA3^e>RecQ43a^-?-(Z)3i^y>S:JtK*rSfc«b, 2A<Z)RTSB#> I 
1.3, U.6&£Z$zn%<Dmm<Dl%mmm3£Mti&$:PBS-e&cW^ TNE buffer (50 
mM Tris-Cl (pH 8.0), lOOmM NaCl, ImM EDTA) ICJBHB ^i<DTNE buffer + 2 
% SDS + 200itig/ml Proteinase KfcilJA, M^&T? 1 B£|g*Effl8MfcLfc&, 42°CT* 

ffi"t--6r i:S:3IS»yjgLTI»SaS:f5v^, ^T3i# / -^SfcJRJC «k y >rV A 
DNAfc^fcc Z.<D>f-J /*DNA££g§5UCbTRecQ4*i>£^-<D^9, 10, 1 ll^V 
>£^tffIJgc£-fe>;*y*^-'f V-Q4 C8 (5' -GGA AAT GTG CTG GGA AAG GAG-3' / 
IB?U#-5§- : 18)£T>^--fe>*y^^-Q4C5 (5' -ACC AGT GCC TCA GGT GTC A 
GC-3'/BB#l#-& : 17)«:JB^T, * £RecQ4*£^©fl 1 3 , 14, 1 5i3fy> 
fc-^iffl^fc-fe^X:/^ V-Q4 E128 (5'-CTC GAT TCC ATT ATC ATT TAC 
3'/S^J#-^ = 24)^T>^-fe>X V-Q4 Dl (5' -CTC TTC ACA GCC AGG AA 

G TCC-3' /I3#J#-if : 40)£ffl^TPCR{Ci: yJIMBUfc. PCRte95t; 5#©^'f4(D^ 
, 94X: 30# (SEtt) , 60°C 30# (T--U>^) „ 721C 60# (#*) 
£3 5-tf--f ?MtV\ *^C72°C 5£\g/££i±fc 0 ^ipg£*l£DNA®T#£¥jf$S[l, 
, rtl^^®M(CLRecQ45t^©^9, 10, 1 1 X3py > &-£tf««lCl±Q4 
C8y°^-f V-&ffl^T, ^feRecQ4it^CD^ 1 3, 14, 1 5 ac3f y > Sr^tf 
fifJ|5clC&Q4 D3y*^-f "7- (5'-AGA GCT GGT GTC CCC GTG GAC-3' /EE#I*# : 41) 
&/§^TJ&&SB7!!£:8fej£bfc. ffiSBB^JStSSsttHattori £ [Electrophoresis 
13, pp560-565 (1992)] tC J: »J SB<S S tl PCRSr^-XtC Lfe#i£{C <fc y ffofc 
„ KPt>, Perkin Elmerfr^CD^ #V * ^ * ~ ^ * ~ * ~ fc^l" &PRISM 



3 1 
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3L>i/y?3ry ^SoTSfS^ofc. ^-LTApplied Biosystemsft;^ 
h^-^X>f - i^E-rJU ABI 373) X^k&mM *m&W. l J , mm<Z> Mac 

[0 0 7 2] 

"to 

[0 0 7 3] 

(mut-l^^i-S) liX^rV yiQmz&tEL. 7%£<Z>4C£c (#>A 
#|tr3- KM«©S«aB?!I©1650fi^e>1656fi[©GGGCTGC(IB^J#-& : 3(£>1734~ 
1740&) ) (02(a)) &C«fc y-€-*lJ^»-eS6*#^2/7 h fffl^lClT 
JfclC»iie:3 K>TGA#£CTVxfc. ■ut-l©3EM9Jtt€:-^tf «fc'5K:^ , ^>f7-Q4 C 
1 (5'-TCT GGC CTG CCA CCG TGT CTC-3' /ie^J## : 42) ^3 <fc Xt^^-i V-Q4 C 
3 (5'-TGG TCA TGC CCG AGT GTA TGC-3' /Wffl&*k - 43) fcfgftU ZltL^&JS 
V>fcPCRKlJ:yWSi©DNA "(I.lJ3«fctfI.2) , ^J:UfA#©DNA (II .333 .6 
) <D1lecQm&¥(D#>rt9Kn-Fmi&<Dmmi624~1675m&&tt : 3 ©1708 
— 1759&) (52b P ) % h *lfcDNAWrfif& 15%©*f U T * y 

gk<Dmm*UM.famiz&\-iz>ifcmm<£>M£L LxikmtzzLt-frxgfr (hi (b 

[0 0 7 4] 

%>^lo©3£|| (mut-2i:^t-S) tt, *>^*K:n- K««©3£3S2269(ffi#I 
## : 302353ft) ©CtfTtC&^bfcfcCDT?, % £ * £ tf>CAG (Gin) #TAG»*§ 
3 F>IC^^I/TVn£ (Ef2(b)) „ mut-lfe < fc^mut-2(DM#^ ; feRecQ4^\U^ 

--tr©^y K*>f >"e3E^#jg£oTfc y. ^jft^ofcautte^ols^jg 



3 2 
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^•4l33kDalCJt^ lis 7WC/Jn£ # > R (-?"tl-?tl60kDafc A t>*82kDa) # 

#>/\^Hjg%$:0 3 IC^L^o 3©^^lcM-r^>^©^#^e>M^L^DNA 
{Co^T|i?I#c^>-?:ny;^#f£f?o£MJII, mut-mn;*A> K— hAy> 
^#g¥m#II.3^J;t>*II.6, Mt>*iC#Mffi5R©I.20flgT^ffi$tl> mut-2iiDX 
A> K- hi^V >^f¥S#II.3^«j;^II.6, M^C^flfi^tfM.lifMXl&ffi 

[0 0 7 5] 

t>~. tKH TNational Institute of Aging (NIA)j <D r Aging Cell Repositoryj 
(No. AG05013) iZWgZtlT^Z, ±m<Z>B?k£ ItMM&teU X A> K~ h A 
V >3mMS¥S#fi*(Z)*HllS^^Bai3tlfe 0 ^©^Hi^^«RecQ4 cDNAO^ 
t-^>U-f -f>^7l/-At, RecQ4*>g^-©^T(Z)aidry >M^5rPCR^C J: 
DJfipS. t&*SB#J£:&:5£U 1E1?; teMPi £tm~f2>Z-lHZJ: *J*Tofc 0 RecQ4 cD 

BB?'J&5£tti:*Etf>ji l JT'*5„ £ Z. ©B#©RecQ4a^©^ ? y > fcifipg-T 

y ADNA$r^§5fCbTRecQ4it>g^-(Z)^l 4. 1 5 ^ V > £^tf«c Sri* >*y° 
D3 (5'-AGA GCT GGT GTC CCC GTG GAC-3' /IE#J#-J§- : 41)£7>5 1 iZ 
yTsZf^J V-Q4 D2 (5' -TGG GAA CAC GCG CTG TAC CAG-3' /Bg^J^# : 44) £ 
JgV^PCR&Cj:*;ifiiiSb£„ £ feRecQ4il^©^ 1 2 , 1 3 y > ^^tiM^ 
l:-fe>7.^7'f V-Q4 Dll (5'-GCC TCA CAC CAC TGC CGC CTC TGG-3' /fB#I#-§- 
: 45)^T>^-fe>^yv^f V-Q4 D12 (5' -GAC AGG CAG ATG GTC AGT GGG Ale- 
s' m?m-% : 46) ^^VNTPCRIC J: ^ififigU^c PCRO^f^tt±iz£©® U T*&6„ 
ifli^fcDNAIfftJi £«!$gb> 3tie>$:»M{CbRecQ4it^(7)^l 4, 1 5Uf 
y >£^M^lCteQ4 D2^-< V-£/g^T, £ £RecQ4it>£^-(Z)g| 1 2 , 13 
xdpy>$:-^^fI^c{CttQ4 Dll^v^ V-£JS^Ti&^@e#I£&5£Lfco -^tf)^ 
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3*l£c«Ml£2i&gtf>^jM (mut-3) , te«fcuf>r> hn>12^x^y>13© 
^l^gp K $> Z> G#T fC^H bT^^7'f^>^Kt- @B#J tfflBcJK $ *i & ^ («ut- 
4) T?S)»J, lS#£%^y:ft-i?K*>f >©T$fr£»8R©7 U-A^>7 h*^^ 

y, -tn-?ti88ir ^ y 1H947 ^ y ^#cbfc# 1/ nmttoifi 

[0 0 7 6] 

[*4] 

















1650 7«B£fe£(nut-l) 


10 








C 2269 T(mut-2) 


14 








2492 2»£4c£(But-3) 


15 


71/-Ay7 h 








13 








AG->AT(mut-4) 









[0 0 7 7] 

mut-iJ3ckt>W-2^^^i-2>n^A> F- wrn/\U 
* - if BLM^\ U * - if JUg^ K %j £ W o T V % & fr^ jb* & £ fe #> 

II.3j»Ilieife«J:afAG05013ailfi©3j<y (A)+RNA&3S<E^bT»fccDNAS:»S?lCLT 
i*ie>cDNA©±«*-^> U — >^7l/~AS:PCRlCTJS?IBLSaSgB^J©* 
flT^ffofc,, WRN cDNAKU3V*T*t?liUfc1!g*£l±GenBank accession No. L76937T? 
a%S*l«1883Sa£~4555J5S, * £BLM cDNAlC^T^gbfcfl^&GenBank acc 
ession No. U39817T?^$ *l£ 57^^—4370^^7? & o 7c„ bfrb&tf 5 ^ WRN31 
fi-f «fc BLM38 ^ K liJIffiStlfc^ofcCIi:*^ WRNit fi? £ <fc BLM 

^JHfrk. RecQ43Se : f©3g^ttD^A> F- h 2* V> Steele B9-£LTV^fc 

££fC, IE#WRN/\U jb-i? £ ttjE^BLM'S 'J #-if&, n^A>F~ 
h A V > IZ V ^ T RecQ4*tte^ © X J* tC J: y 5 1 £ CI 3 ft S « & *t 

e> d£.&T-^&v^£#^3ft£ 0 
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[0 0 7 8] 

fc7A<JD*#©DNA©aS!i£:JSJ&rU S?IDfC*K:«"rSII.3a3J:tfII.63:-£«>3A 
?> RecC^aHS^CDSSS £ B V* £ L fc. 
[0 0 7 9] 

Q4 n>RMtmit;A<DZn£<D}£%Z$:; -*f>7*Uv MSIria'Jffofc (04) 
. Jft#©«UBI^aiiia^e>. £T±RNA©ttm&AGPC&[Chomczynski et al., Anal 
ytical Biochemistry, 1987, vol. 162, ppl56-ppl59] IZ «fc »J ft #£>tlfc:£R 
NA*^e>*U ri(dT)^^*/^;*lf-X5:/iV\Tpoly(A) + RNA£5|i§gLfco poly(A) + 
RNA 5/tg&lX©T^fn-^^-e«$cacttL, 7;i/# u ^ffiLfe#-^->r O > 7 

-iC^^ L/fe 0 RecQ4 cDNA(Z)^tt2013~^^2333 (GenBank accession No 
. AB006532)tf>321bp©$T,Jnf £PCRT-ifipg • 5|t§gL, Random Primer DNA Labeling 
Kit Ver.2 (fSit^, code no. 6045)£/§VnT [a- 3 2 P] dCTPKl J: U ^ 
*7>fV h-T/^ftLfc^©^!^^ LT, 7-f;t/#-£5XSSPE/ty :7r 
-,50% *;i/i*7^ K, 2% ^VVfrmm-r h V Vk> (SDS), lOX^WN-h^ 

100 /ttg/mliJ-^rffi^-DNA, 1X10 7 cpm/ml [a- 32 P] dCTP^^ ~f U - ^DNA 
$r-g-ti^^*T-42°C-e-Hfe-f >dpzi/<-^3>Lfec 7 -<f ;b # - 

2XSSC-0.1% SDST\ Etff j^V\T0.2XSSC-0.1% SDS*e, 65T}30# 

[0 0 8 0] 

^©jjsglll. $&4kb©RecQ4 mRNA© te&Aafftli^ffilg (b->l) 

-A — )\> - V4JIZ> (Epstein-Barr virus) 7? h ^ >X 7 - A LfcBD 
3»«^HllS^CJ3W■SWRNae : ?•©l6^K•e : b«§SStl•rv^S (Y. Yamabe et al., Bio 



3 5 



miiE#2 000-300952 



# 



#5p 11—01121 



chem. Biophys. Res. Commun. 236:151 (1997)) „ m®Mfc3?HZ £<^T ±y 

tfiSkfQ&Mifife&t<ti. B«©»3S<STW«ls^jBiSi^^#^3tiTvx* (l. 

E. Maquat, RNA 1:456 (1995); L.E. Maquat, Am. J. Hum. Genet. 59:279 (199 
6)) . ^*UC*fU 2m.^(DXmH3' xy^-T^M(Z)^$:^^nJC^LT 
^■T"5t;e>-A^)B# (AG05013) fr£>gN$g L< £mRNAtf> ^ - if > y hMffi ~Z 

It. iES^•9•^Xi:^v^-b-^>CcD2S©mRNA*^m$4^fe (04, U-y3) . 
Jgv^©«RNAau *y°^-f * F:*— SM£<Z>3EMK:J: yM^I#5^^7-f 5/> 
#*#jg£T£ ZLCDfiWCfctf -£>RecQ4 mRNAtf>^^&5H t -«"e&<g> £ 

JBfcftS. — RecQ4^-?tC^^B^>*^^^ofeff&©4A©n^A> K- 
hAy>^S¥S#©e)*.3AORecQ45t-e^-©K^% (l/->4~6) IE 
^Atf)^® (U->1) il«fc^ifH«Tf*ofeo RecQ4it-e^-©^¥M^ilcSS 

-r^iti DNAs^j©SE^**fT?»e>nfc3B»i:— sturdy . 

A> K- hAV >S^A#T*>«II.3, II. 6, ;£ e fctfAG05013&RecQ4*t^<Z) 
ST^S^t #5188 $ n fee 
[0 0 8 1] 

Kft-tZ. fcJ^Rfijfcffiji&aslctffeti'tfcy, flpmfcMtt© 

^te©#&£»i/T^S£i:#a*ift;**i5. d*a> f- Fi»v>Mli¥ 

"t"B#fC*f U/A< fflVilb^TV^ (E.M. Vennos et al., J. Am. Acad. Dermato 
1. 27:750 (1992); E.M. Vennos and W.D. James, Dermatol. Clinics. 13:143 

(1995)) „ RecQm^m^i^m^t^Au^mmizx y, n^A>K-hAy> 

[0 0 8 2] 
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ic«fc U££.g> Strips T'&sr £;^s9!£fr£:&o£= 3*wcJ: URecQ^y jb-i? 
[0 0 8 3] 



<110> AGENE Research Institute, Co., Ltd. 

<120> Genes and gene products related to Rothmund-Thomson 
syndrome 

<130> Al-003 

<140> 
<141> 

<160> 46 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 679 
<212> DNA 



SEQUENCE LISTING 
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<213> Homo sapiens 
<400> 1 

agatctcaac gatcatactc gctctgacag gacagaccaa ccgagcactt gtcacgggag 60 

aacaccaaag cagacggcct gcccaccaag ggaggcaggc acctccgtgc gacgccccct 120 

cccctcccgc cggccgcagg gaacgcgacg gtcctcggtc gcctgcgttt cgcgaagacg 180 

cccccgcccg gctcctccgg gcctcgagcc gcgggaggcg ctggaccctc cgctctttcg 240 

cctcccgagc ggggcctgct cctccaggtc ggatgcgtct cccaccaggg cctgacgccg 300 

ctccgaccgg cccggggact cccagtcctt cccggcccgc ggtggcacct cccaggctcc 360 

cggcctcggc cccgggctcc caaatgcagc cactgcctcc ctcggccagg ccgccccgag 420 

cgaccggtgc cccgcccctt gaggccaggc agggccaggg gcgtgcgccg ccccgctcag 480 

acaccccccc ggccgcccgc gctcaccggt cccgcaaccg cagccaccgc ctccagcccc 540 

gcctagaccg tccgccgctc cccgcccggc gccgcggcgc cccgcgatga cgttgacgcc 600 

tcccattggc tgcttgtccg aggcccgacg gactggctgc ccaggggcgg tggccccgcc 660 

cccggcccgc cgcgcatcc 679 



<210> 2 
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<211> 6462 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> exon 
<222> (1)..(168) 



<220> 

<221> intron 
<222> (169).. (233) 



<220> 

<221> exon 

<222> (234).. (267) 



<220> 

<221> intron 
<222> (268).. (360) 



<220> 

<221> exon 

<222> (361).. (455) 



<220> 

<221> intron 
<222> (456).. (678) 



<220> 



ffi!tE#2 000-3009 52 



<221> exon 

<222> (679).. (819) 

<220> 

<221> intron 

<222> (820).. (1104) 

<220> 

<221> exon 

<222> (1105). . (1881) 
<220> 

<221> intron 

<222> (1882). . (1978) 

<220> 

<221> exon 

<222> (1979) .. (2105) 
<220> 

<221> intron 

<222> (2106).. (2411) 

<220> 

<221> exon 

<222> (2412) .. (2543) 
<220> 

<221> intron 



#-q* 11 — 01121 



<222> (2544) (2626) 
<220> 

<221> exon 

<222> (2627).. (2719) 

<220> 

<221> intron 

<222> (2720) .. (2796) 

<220> 

<221> exon 

<222> (2797) .. (2933) 

<220> 

<221> intron 

<222> (2934) .. (3343) 

<220> 

<221> exon 

<222> (3344) (3427) 

<220> 

<221> intron 

<222> (3428) .. (3506) 

<220> 

<221> exon 

<222> (3507) .. (3680) 

4 1 m liE# 2000-300952 
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<220> 

<221> intron 

<222> (3681).. (3761) 

<220> 

<221> exon 

<222> (3762) .. (3941) 

<220> 

<221> intron 

<222> (3942) .. (4043) 

<220> 

<221> exon 

<222> (4044) .. (4185) 

<220> 

<221> intron 

<222> (4186) .. (4275) 

<220> 

<221> exon 

<222> (4276) .. (4538) 

<220> 

<221> intron 

<222> (4539).. (4615) 
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11—011218 



<220> 

<221> exon 

<222> (4616) (4907) 

<220> 

<221> intron 

<222> (4908) (4982) 

<220> 

<221> exon 

<222> (4983).. (5112) 

<220> 

<221> intron 

<222> (5113).. (5192) 

<220> 

<221> exon 

<222> (5193) .. (5362) 

<220> 

<221> intron 

<222> (5363) .. (5429) 

<220> 

<221> exon 

<222> (5430).. (56 10) 

<220> 

4 3 ftaE#2 0 0 0 - 3 0 0 9 5 2 ' 
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<221> intron 

<222> (5611).. (5686) 

<220> 

<221> exon 

<222> (5687) .. (5843) 

<220> 

<221> intron 

<222> (5844) .. (5964) 

<220> 

<221> exon 

<222> (5965) .. (6073) 

<220> 

<221> intron 

<222> (6074).. (6198) 

<220> 

<221> exon 

<222> (6199) .. (6462) 

<400> 2 

gcattggctg tcggcccccg cgacggctgc gcgggagatt cgctggacga tcgcaagcgc 60 
ggaggccggg cgggcgcgcg cgccatggag cggctgcggg acgtgcggga gcggctgcag 120 
gcgtgggagc gcgcgttccg acggcagcgc gggcggcgac cgagccaggt gcgggctgcc 180 



4 4 
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11-01 121 



• 



caggggccga ggggctgagg gcgcggcccg cggctgacgc gttcccttta caggacgacg 240 



tggaggcggc gccggaggag acccgcggtg agcgcgcggc ggggcggcgg gggcgagaag 300 



acaccgggtc ggcaggggcc caggccccac cctgaccccg cctcccgctc gcccacgcag 360 



cgctctaccg ggagtaccgc actctgaagc gtaccacggg ccaggccggc ggcgggctcc 420 



gcagctccga gtcgctcccc gcggcggccg aagaggtacc caggccccgc cgccccagcc 480 



tcctcccact tccctgtttg gcggagtggc gggagccacg gagtcgcggc caggcctccg 540 



tggggcacag aacttgggag ggggactggg caaagtgaag aagggccggg cctcgctcca 600 



ggtgcgggag gggtggctgg gagcgcttct gccgccacaa cagccttttc tggcctgtgc 660 



ccctgttgtc tcctgcaggc gccagagccc cgctgctggg ggccccatct gaatcgggct 720 



gcgaccaaga gtccacagcc tacgccaggg cggagccgcc agggctcggt gccggactac 780 



gggcagcggc tcaaggccaa tctgaaaggc accctgcagg tgaggagtgg gcaggcagtg 840 



agtccacgct aggtccacag ctgcttccgg tccgggtcgc cctcttgtca ttttttccac 900 



acagacaggc acgggcccct gtgccaacca gggcacgagt cttcagggag cttctcgggg 960 



ccttcgccct tgactccctt tctagtccag ccttgtgcta attagcctgc tctacaattg 1020 
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agcgtgggga ctcaggtagg ttttagagtc tacagtagct caggggcctg agttcctcct 1080 

gctgttctgc tgttcccctc ccaggccgga ccagccctgg gccgcagacc gtggcctcta 1140 

ggaagagcct catctaaggc atccacccca aagcccccag gtacagggcc tgtcccctcc 1200 

tttgcagaaa aagtcagtga tgagcctcca cagctccctg agccccagcc aaggccaggc 1260 

cggctccagc atctgcaggc atccctgagc cagcggctgg gctccctaga tcctggctgg 1320 

ttacagcgat gtcacagtga ggtcccagat tttctggggg cccccaaagc ctgcaggcct 1380 

gatctaggct cagaggaatc acaacttctg atccctggtg agtcggctgt ccttggtcct 1440 

ggtgctggct cccagggccc agaggcttca gccttccaag aagtcagcat ccgtgtgggg 1500 

agcccccagc ccagcagcag tggaggcgag aagcggagat ggaacgagga gccctgggag 1560 

agccccgcac aggtccagca ggagagcagc caagctggac ccccatcgga gggggctggg 1620 

gctgtagcag ttgaggaaga ccctccaggg gaacctgtac aggcacagcc acctcagccc 1680 

tgcagcagcc catcgaaccc caggtaccac ggactcagcc cctccagtca agctagggct 1740 

gggaaggctg agggcacagc ccccctgcac atcttccctc ggctggcccg ccatgacagg 1800 

ggcaattacg tacggctcaa catgaagcag aaacactacg tgcggggccg ggcactccgt 1860 

agcaggctcc tccgcaagca ggtaagacag cgacgggcca ggacaggcat tccctttccc 1920 

4 6 fflSE4f 2000-300952' 
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m 



tcccctcagc cctcccgtat ttcccgccca gtgaccctcc tatgtgggca ccccccaggc 1980 



atggaagcag aagtggcgga agaaagggga gtgttttggg ggtggtggtg ccacagtcac 2040 



aaccaaggag tcttgtttcc tgaacgagca gttcgatcac tgggcagccc agtgtccccg 2100 



gccaggtgag acatctgccc tggagggtgg gtccggccaa cactgtggag agggcgcagt 2160 



gctcttttgg gggacactta tgttccaagc aacaggcctt ccaggtaccc ctggtccagg 2220 



ccctacccta gctcccctga aggagggtgg cagggacgac gatggctgtc actcttttct 2280 



gctttggaaa aagtagccca gaggaagggc actgcctgct gccaaccccc tttgggggaa 2340 



ggagaggttg tggccagtgg ttgtcttgcc cgacctggag ctcccattct accctctcct 2400 



gcctgcccca gcaagtgagg aagacacaga tgctgttggg cctgagccac tggttccttc 2460 



accacaacct gtacctgagg tgcccagcct ggaccccacc gtgctgccac tctactccct 2520 



ggggccctca gggcagttgg caggtgagca gtcagcttct ggcccagagc cttcactgag 2580 



gggttggggt gactcaagtc atggtgatca acatctgtgt ctgcagagac gccggctgag 2640 



gtgttccagg ccctggagca gctggggcac caagcctttc gccctgggca ggagcgtgca 2700 



gtcatgcgga tcctgtctgg tgagcgtggc tgccagggct gaggctgggc tgaggccagg 2760 
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ctgcagaacc ctgctgctga ctcccgcccc atccaggcat ctccacgctg ctggtgctgc 2820 



ctacaggtgc cggcaagtcc ctgtgctacc agctcccagc gctgctctac agccggcgca 2880 



gcccctgcct cacgttggtc gtctctcccc tgctgtcact catggatgac caggtgtgca 2940 



cacagggccc tgggcacacg tacacagcca agaaccagca cttgtgactc ccaagggcaa 3000 



ctgctgcttg tcccctaacc accccctccc ctgggagctt caaggtgtct gtggcctcag 3060 



tcccagtctt ggcagcaggt caaaggcagc ccagctccac aggcaccaca gccaccccta 3120 



cgggaaatgt gctgggaaag gagccatccc tacttcagtc tgtctgctct ggggctcctg 3180 



ggccaaggcc cacaggtggc tctaaaccct tagccctagg acccaggacc tggttctcct 3240 



ctcccctgag ggactaggat ggacatggca gcagatctgg gatgacttgg ggaagggcca 3300 



gggctgggct ggcgtatgac ggctgtcgtt cctgcatttg caggtgtctg gcctgccacc 3360 



gtgtctcaag gcggcctgca tacactcggg catgaccagg aagcaacggg aatctgtcct 3420 



gcagaaggtg ggggcctcat gggcctaggg gtgagggagg cagcgggcgg gcacctgggc 3480 



tgtgcctctg atcttgctgc cttcagattc gggcagccca ggtacacgtg ctgatgctga 3540 



cacctgaggc actggtgggg gcgggaggcc tccctccagc cgcacagctg cctccagttg 3600 



cttttgcctg cattgatgag gcccactgcc tctcccagtg gtcccacaac ttccggccct 3660 



4 8 



tfSSMf 2 0 0 0- 3 0 0 9 5 2' 




11 — 01 121 



gctacctgcg cgtctgcaag gtgagccata tgtgaactgg ggtgggcggc cagggccggg 3720 



atgggctggg cggcctcaca ccactgccgc ctctggtgca ggtgcttcgg gagcgcatgg 3780 



gcgtgcactg cttcctgggc ctcacagcca cagccacacg ccgcactgcc agtgacgtgg 3840 



cacagcacct ggctgtggct gaagagcctg acctccacgg gccagcccca gttcccacca 3900 



acctgcacct ttccgtgtcc atggacaggg acacagacca ggtgggtgtg tgtgctctgg 3960 



ggaccctgca gggccctggc tgctgactgc ccacgccgac ccctcctcac tccccactgc 4020 



ccacgccaac cgctcctcat caggcactgt tgacgctgct gcaaggcaaa cgttttcaaa 4080 



acctcgattc cattatcatt tactgcaacc ggcgcgagga cacagagcgg atcgctgcgc 4140 



tcctccgaac ctgcctgcac gcagcctggg tcccagggtc tggaggtgcg gcatggacag 4200 



agctggtgtc cccgtggacc caccttgggc acacatggtc ccatcccact gaccatctgc 4260 



ctgtcttccc caaaggtcgt gcccccaaaa ccacagccga ggcctaccac gcgggcatgt 4320 



gcagccggga acggcggcgg gtacagcgag ccttcatgca gggccagttg cgggtggtgg 4380 



tggccacggt ggcctttggg atggggctgg accggccaga tgtgcgggct gtgctgcatc 4440 



tggggctgcc cccaagcttc gagagctacg tgcaggccgt gggccgggcc gggcgtgacg 4500 
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ggcagcctgc ccactgccac ctcttcctgc agccccaggt tggcaccccc cccccacact 4560 

gccagtgctc gagcccccag tggtccaccc caccctcatg aaagttgccc tgcagggcga 4620 

agacctgcga gagctgcgca gacatgtgca cgccgacagc acggacttcc tggctgtgaa 4680 

gaggctggta cagcgcgtgt tcccagcctg cacctgcacc tgcaccaggc cgccctcgga 4740 

gcaggaaggg gccgtgggtg gggagaggcc tgtgcccaag tacccccctc aagaggctga 4800 

gcagcttagc caccaagcag ccccaggacc cagaagggtc tgcatgggcc atgagcgggc 4860 

actcccaata cagcttaccg tacaggcttt ggacatgccg gaggagggtg aggaacctgg 4920 

ggtaagccac aggggtgtgg aggggctgtc cccgcgtccg ctgagccctg ctctgccccc 4980 

agccatcgag actttgctgt gctacctgga gctgcaccca caccactggc tggagctgct 5040 

ggcgaccacc tatacccatt gccgtctgaa ctgccctggg ggccctgccc agctccaggc 5100 

cctggcccac aggtaagcac gccctgccca gttggagacg aggttggaga atcagggctg 5160 

ttggccacat gtcccttttt ccctgggcac aggtgtcccc ctttggctgt gtgcttggcc 5220 

cagcagctgc ctgaggaccc agggcaaggc agcagctccg tggagtttga catggtcaag 5280 

ctggtggact ccatgggctg ggagctggcc tctgtgcggc gggctctctg ccagctgcag 5340 

tgggaccacg agcccaggac aggtgcgcct ctccccaccc cacaccgccc tggacgctgc 5400 

5 0 miE# 2000-300952 
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ctgcctgcat ctgacatgct ttccggcagg tgtgcggcgt gggacagggg tgcttgtgga 5460 



gttcagtgag ctggccttcc accttcgcag cccgggggac ctgaccgctg aggagaagga 5520 



ccagatatgt gacttcctct atggccgtgt gcaggcccgg gagcgccagg ccctggcccg 5580 



tctgcgcaga accttccagg cctttcacag gttgggagga ggtgggcggg gcctgggacc 5640 



atccaccctc ccgcagtgat cagctctgac aggctcctcc ccacagcgta gccttcccca 5700 



gctgcgggcc ctgcctggag cagcaggatg aggagcgcag caccaggctc aaggacctgc 5760 



tcggccgcta ctttgaggaa gaggaagggc aggagccggg aggcatggag gacgcacagg 5820 



gccccgagcc agggcaggcc agagtgagtg tagtaaggcc aggcagctca tcggggttgc 5880 



aggttccctg ggctgcatgg ggcttgctct gtggatgcag tgccacggga gctcagagga 5940 



agcctgatgt gcctgtccac acagctccag gattgggagg accaggtccg ctgcgacatc 6000 



cgccagttcc tgtccctgag gccagaggag aagttctcca gcagggctgt ggcccgcatc 6060 



ttccacggca tcggtgaggc ctgggaggcc ccacccactg caggctgggg ctgggggctg 6120 



gggcaggtga ggcctgggag gctccacccg ctgcaggctg gggctggggc tcacggctgt 6180 



gtcttggctc caccgtagga agcccctgct acccggccca ggtgtacggg caggaccgac 6240 
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gcttctggag aaaatacctg cacctgagct tccatgccct ggtgggcctg gccacggaag 6300 



agctcctgca ggtggcccgc tgactgcact gcattggggg atgtcgggta gagctggggt 6360 



tgtcagaggc tagggcagtg actgaggacc tgggcaaaac ctgccacagg gtgtgggaac 6420 



<210> 3 

<211> 3850 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (85).. (3708) 

<400> 3 

gcattggctg tcggcccccg cgacggctgc gcgggagatt cgctggacga tcgcaagcgc 60 

ggaggccggg cgggcgcgcg cgcc atg gag egg ctg egg gac gtg egg gag 111 

Met GIu Arg Leu Arg Asp Val Arg Glu ' 



egg ctg cag gcg tgg gag cgc gcg ttc cga egg cag cgc ggg egg cga 159 
Arg Leu Gin Ala Trp Glu Arg Ala Phe Arg Arg Gin Arg Gly Arg Arg 



gaggaggctc caaaatgeag aataaaaaat gctcactttg tt 



6462 



1 



5 



10 



15 



20 



25 
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ccg age cag gac gac gtg gag gcg gcg ccg gag gag acc cgc gcg etc 207 
Pro Ser Gin Asp Asp Val Glu Ala Ala Pro Glu Glu Thr Arg Ala Leu 
30 35 40 

tac egg gag tac cgc act ctg aag cgt acc acg ggc cag gec ggc ggc 255 
Tyr Arg Glu Tyr Arg Thr Leu Lys Arg Thr Thr Gly Gin Ala Gly Gly 

45 50 55 

ggg etc cgc age tec gag teg etc ccc gcg gcg gee gaa gag gcg cca 303 
Gly Leu Arg Ser Ser Glu Ser Leu Pro Ala Ala Ala Glu Glu Ala Pro 
60 65 70 

gag ccc cgc tgc tgg ggg ccc cat ctg aat egg get gcg acc aag agt 351 
Glu Pro Arg Cys Trp Gly Pro His Leu Asn Arg Ala Ala Thr Lys Ser 
75 80 85 

cca cag cct acg cca ggg egg age cgc cag ggc teg gtg ccg gac tac 399 
Pro Gin Pro Thr Pro Gly Arg Ser Arg Gin Gly Ser Val Pro Asp Tyr 
90 95 100 105 

ggg cag egg etc aag gee aat ctg aaa ggc acc ctg cag gee gga cca 447 
Gly Gin Arg Leu Lys Ala Asn Leu Lys Gly Thr Leu Gin Ala Gly Pro 
110 115 120 

gec ctg ggc cgc aga ccg tgg cct eta gga aga gee tea tct aag gca 495 
Ala Leu Gly Arg Arg Pro Trp Pro Leu Gly Arg Ala Ser Ser Lys Ala 

125 130 135 

tec acc cca aag ccc cca ggt aca ggg cct gtc ccc tec ttt gca gaa 543 
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Ser Thr Pro Lys Pro Pro Gly Thr Gly Pro Val Pro Ser Phe Ala Glu 
140 145 150 

aaa gtc agt gat gag cct cca cag etc cct gag ccc cag cca agg cca 591 

Lys Val Ser Asp Glu Pro Pro Gin Leu Pro Glu Pro Gin Pro Arg Pro 
155 160 165 

ggc egg etc cag cat ctg cag gca tec ctg age cag egg ctg ggc tec 639 

Gly Arg Leu Gin His Leu Gin Ala Ser Leu Ser Gin Arg Leu Gly Ser 

170 175 180 185 

eta gat cct ggc tgg tta cag cga tgt cac agt gag gtc cca gat ttt 687 

Leu Asp Pro Gly Trp Leu Gin Arg Cys His Ser Glu Val Pro Asp Phe 

190 195 200 

ctg ggg gec ccc aaa gee tgc agg cct gat eta ggc tea gag gaa tea 735 

Leu Gly Ala Pro Lys Ala Cys Arg Pro Asp Leu Gly Ser Glu Glu Ser 

205 210 215 

caa ctt ctg ate cct ggt gag teg get gtc ctt ggt cct ggt get ggc 783 

Gin Leu Leu He Pro Gly Glu Ser Ala Val Leu Gly Pro Gly Ala Gly 

220 225 230 

tec cag ggc cca gag get tea gee ttc caa gaa gtc age ate cgt gtg 831 

Ser Gin Gly Pro Glu Ala Ser Ala Phe Gin Glu Val Ser lie Arg Val 

235 240 245 

ggg age ccc cag ccc age age agt gga ggc gag aag egg aga tgg aac 879 

Gly Ser Pro Gin Pro Ser Ser Ser Gly Gly Glu Lys Arg Arg Trp Asn 

5 4 ffl5E# 2000-300952 
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250 255 260 265 

gag gag ccc tgg gag age ccc gca cag gtc cag cag gag age age caa 927 

Glu Glu Pro Trp Glu Ser Pro Ala Gin Val Gin Gin Glu Ser Ser Gin 

270 275 280 

get gga ccc cca teg gag ggg get ggg get gta gca gtt gag gaa gac 975 

Ala Gly Pro Pro Ser Glu Gly Ala Gly Ala Val Ala Val Glu Glu Asp 

285 290 295 

cct cca ggg gaa cct gta cag gca cag cca cct cag ccc tgc age age 1023 

Pro Pro Gly Glu Pro Val Gin Ala Gin Pro Pro Gin Pro Cys Ser Ser 

300 305 310 

cca teg aac ccc agg tac cac gga etc age ccc tec agt caa get agg 1071 

Pro Ser Asn Pro Arg Tyr His Gly Leu Ser Pro Ser Ser Gin Ala Arg 

315 320 325 

get ggg aag get gag ggc aca gee ccc ctg cac ate ttc cct egg ctg 1119 

Ala Gly Lys Ala Glu Gly Thr Ala Pro Leu His lie Phe Pro Arg Leu 

330 335 340 345 

gee cgc cat gac agg ggc aat tac gta egg etc aac atg aag cag aaa 1167 

Ala Arg His Asp Arg Gly Asn Tyr Val Arg Leu Asn Met Lys Gin Lys 

350 355 360 

cac tac gtg egg ggc egg gca etc cgt age agg etc etc cgc aag cag 1215 

His Tyr Val Arg Gly Arg Ala Leu Arg Ser Arg Leu Leu Arg Lys Gin 

365 370 375 
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gca tgg aag cag aag tgg egg aag aaa ggg gag tgt ttt ggg ggt ggt 1263 

Ala Trp Lys Gin Lys Trp Arg Lys Lys Gly Glu Cys Phe Gly Gly Gly 

380 385 390 

ggt gec aca gtc aca acc aag gag tct tgt ttc ctg aac gag cag ttc 1311 

Gly Ala Thr Val Thr Thr Lys Glu Ser Cys Phe Leu Asn Glu Gin Phe 

395 400 405 

gat cac tgg gca gec cag tgt ccc egg cca gca agt gag gaa gac aca 1359 

Asp His Trp Ala Ala Gin Cys Pro Arg Pro Ala Ser Glu Glu Asp Thr 
410 415 420 425 

gat get gtt ggg cct gag cca ctg gtt cct tea cca caa cct gta cct 1407 

Asp Ala Val Gly Pro Glu Pro Leu Val Pro Ser Pro Gin Pro Val Pro 
430 435 440 

gag gtg ccc age ctg gac ccc acc gtg ctg cca etc tac tec ctg ggg 1455 

Glu Val Pro Ser Leu Asp Pro Thr Val Leu Pro Leu Tyr Ser Leu Gly 
445 450 455 

ccc tea ggg cag ttg gca gag acg ccg get gag gtg ttc cag gee ctg 1503 

Pro Ser Gly Gin Leu Ala Glu Thr Pro Ala Glu Val Phe Gin Ala Leu 

460 465 470 

gag cag ctg ggg cac caa gee ttt cgc cct ggg cag gag cgt gca gtc 1551 

Glu Gin Leu Gly His Gin Ala Phe Arg Pro Gly Gin Glu Arg Ala Val 

475 480 485 
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atg egg ate ctg tct ggc ate tec acg ctg ctg gtg ctg cct aca ggt 1599 
Met Arg He Leu Ser Gly He Ser Thr Leu Leu Val Leu Pro Thr Gly 
490 495 500 505 

gee ggc aag tec ctg tgc tac cag etc cca gcg ctg etc tac age egg 1647 
Ala Gly Lys Ser Leu Cys Tyr Gin Leu Pro Ala Leu Leu Tyr Ser Arg 

510 515 520 

cgc age ccc tgc etc acg ttg gtc gtc tct ccc ctg ctg tea etc atg 1695 
Arg Ser Pro Cys Leu Thr Leu Val Val Ser Pro Leu Leu Ser Leu Met 

525 530 535 

gat gac cag gtg tct ggc ctg cca ccg tgt etc aag gcg gee tgc ata 1743 
Asp Asp Gin Val Ser Gly Leu Pro Pro Cys Leu Lys Ala Ala Cys He 

540 545 550 

cac teg ggc atg ace agg aag caa egg gaa tct gtc ctg cag aag att 1791 
His Ser Gly Met Thr Arg Lys Gin Arg Glu Ser Val Leu Gin Lys He 

555 560 565 

egg gca gee cag gta cac gtg ctg atg ctg aca cct gag gca ctg gtg 1839 
Arg Ala Ala Gin Val His Val Leu Met Leu Thr Pro Glu Ala Leu Val 

570 575 580 585 

ggg gcg gga ggc etc cct cca gee gca cag ctg cct cca gtt get ttt 1887 
Gly Ala Gly Gly Leu Pro Pro Ala Ala Gin Leu Pro Pro Val Ala Phe 

590 595 600 

gee tgc att gat gag gec cac tgc etc tec cag tgg tec cac aac ttc 1935 
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11-01121 

Ala Cys lie Asp Glu Ala His Cys Leu Ser Gin Trp Ser His Asn Phe 
605 610 615 



egg ccc tgc tac ctg cgc gtc tgc aag gtg ctt egg gag cgc atg ggc 1983 

Arg Pro Cys Tyr Leu Arg Val Cys Lys Val Leu Arg Glu Arg Met Gly 
620 625 630 

gtg cac tgc ttc ctg ggc etc aca gec aca gec aca cgc cgc act gee 2031 

Val His Cys Phe Leu Gly Leu Thr Ala Thr Ala Thr Arg Arg Thr Ala 
635 640 645 

agt gac gtg gca cag cac ctg get gtg get gaa gag cct gac etc cac 2079 

Ser Asp Val Ala Gin His Leu Ala Val Ala Glu Glu Pro Asp Leu His 

650 655 660 665 

ggg cca gec cca gtt ccc acc aac ctg cac ctt tec gtg tec atg gac 2127 

Gly Pro Ala Pro Val Pro Thr Asn Leu His Leu Ser Val Ser Met Asp 
670 675 680 

agg gac aca gac cag gca ctg ttg acg ctg ctg caa ggc aaa cgt ttt 2175 

Arg Asp Thr Asp Gin Ala Leu Leu Thr Leu Leu Gin Gly Lys Arg Phe 
685 690 695 

caa aac etc gat tec att ate att tac tgc aac egg cgc gag gac aca 2223 

Gin Asn Leu Asp Ser lie lie He Tyr Cys Asn Arg Arg Glu Asp Thr 
700 705 710 

gag egg ate get gcg etc etc cga acc tgc ctg cac gca gec tgg gtc 2271 

Glu Arg He Ala Ala Leu Leu Arg Thr Cys Leu His Ala Ala Trp Val 



2000-300952 
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715 720 725 

cca ggg tct gga ggt cgt gcc ccc aaa acc aca gcc gag gcc tac cac 2319 
Pro Gly Ser Gly Gly Arg Ala Pro Lys Thr Thr Ala Glu Ala Tyr His 
730 735 740 745 

gcg ggc atg tgc age egg gaa egg egg egg gta cag cga gcc ttc atg 2367 
Ala Gly Met Cys Ser Arg Glu Arg Arg Arg Val Gin Arg Ala Phe Met 

750 755 760 

cag ggc cag ttg egg gtg gtg gtg gcc acg gtg gcc ttt ggg atg ggg 2415 
Gin Gly Gin Leu Arg Val Val Val Ala Thr Val Ala Phe Gly Met Gly 

765 770 775 

ctg gac egg cca gat gtg egg get gtg ctg cat ctg ggg ctg ccc cca 2463 
Leu Asp Arg Pro Asp Val Arg Ala Val Leu His Leu Gly Leu Pro Pro 
780 785 790 

age ttc gag age tac gtg cag gcc gtg ggc egg gcc ggg cgt gac ggg 2511 
Ser Phe Glu Ser Tyr Val Gin Ala Val Gly Arg Ala Gly Arg Asp Gly 
795 800 805 

cag cct gcc cac tgc cac etc ttc ctg cag ccc cag ggc gaa gac ctg 2559 
Gin Pro Ala His Cys His Leu Phe Leu Gin Pro Gin Gly Glu Asp Leu 

810 815 820 825 

cga gag ctg cgc aga cat gtg cac gcc gac age acg gac ttc ctg get 2607 
Arg Glu Leu Arg Arg His Val His Ala Asp Ser Thr Asp Phe Leu Ala 

830 835 840 



ffi!£#2 0 
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gtg aag agg ctg gta cag cgc gtg ttc cca gcc tgc acc tgc acc tgc 2655 
Val Lys Arg Leu Val Gin Arg Val Phe Pro Ala Cys Thr Cys Thr Cys 

845 850 855 

acc agg ccg ccc teg gag cag gaa ggg gcc gtg ggt ggg gag agg cct 2703 
Thr Arg Pro Pro Ser Glu Gin Glu Gly Ala Val Gly Gly Glu Arg Pro 
860 865 870 

gtg ccc aag tac ccc cct caa gag get gag cag ctt age cac caa gca 2751 
Val Pro Lys Tyr Pro Pro Gin Glu Ala Glu Gin Leu Ser His Gin Ala 

875 880 885 

gcc cca gga ccc aga agg gtc tgc atg ggc cat gag egg gca etc cca 2799 
Ala Pro Gly Pro Arg Arg Val Cys Met Gly His Glu Arg Ala Leu Pro 
890 895 900 905 

ata cag ctt acc gta cag get ttg gac atg ccg gag gag gcc ate gag 2847 
lie Gin Leu Thr Val Gin Ala Leu Asp Met Pro Glu Glu Ala lie Glu 
910 915 920 

act ttg ctg tgc tac ctg gag ctg cac cca cac cac tgg ctg gag ctg 2895 
Thr Leu Leu Cys Tyr Leu Glu Leu His Pro His His Trp Leu Glu Leu 

925 930 935 

ctg gcg acc acc tat acc cat tgc cgt ctg aac tgc cct ggg ggc cct 2943 
Leu Ala Thr Thr Tyr Thr His Cys Arg Leu Asn Cys Pro Gly Gly Pro 

940 945 950 

6 0 ffiSE#2 0 0 0 - 3 0 0 9 5 2 



m^- 11 — 01121 

gcc cag etc cag gec ctg gec cac agg tgt ccc cct ttg get gtg tgc 2991 
Ala Gin Leu Gin Ala Leu Ala His Arg Cys Pro Pro Leu Ala Val Cys 
955 960 965 

ttg gcc cag cag ctg cct gag gac cca ggg caa ggc age age tec gtg 3039 
Leu Ala Gin Gin Leu Pro Glu Asp Pro Gly Gin Gly Ser Ser Ser Val 
970 975 980 985 

gag ttt gac atg gtc aag ctg gtg gac tec atg ggc tgg gag ctg gcc 3087 
Glu Phe Asp Met Val Lys Leu Val Asp Ser Met Gly Trp Glu Leu Ala 
990 995 1000 

tct gtg egg egg get etc tgc cag ctg cag tgg gac cac gag ccc agg 3135 
Ser Val Arg Arg Ala Leu Cys Gin Leu Gin Trp Asp His Glu Pro Arg 
1005 1010 1015 

aca ggt gtg egg cgt ggg aca ggg gtg ctt gtg gag ttc agt gag ctg 3183 
Thr Gly Val Arg Arg Gly Thr Gly Val Leu Val Glu Phe Ser Glu Leu 
1020 1025 1030 

gcc ttc cac ctt cgc age ccg ggg gac ctg ace get gag gag aag gac 3231 
Ala Phe His Leu Arg Ser Pro Gly Asp Leu Thr Ala Glu Glu Lys Asp 
1035 1040 1045 

cag ata tgt gac ttc etc tat ggc cgt gtg cag gcc egg gag cgc cag 3279 
Gin lie Cys Asp Phe Leu Tyr Gly Arg Val Gin Ala Arg Glu Arg Gin 
1050 1055 1060 1065 

gcc ctg gcc cgt ctg cgc aga ace ttc cag gcc ttt cac age gta gcc 3327 



miiE#2 000-300952 



4#3£ 11— 0112ia 



Ala Leu Ala Arg Leu Arg Arg Thr Phe Gin Ala Phe His Ser Val Ala 
1070 1075 1080 

ttc ccc age tgc ggg ccc tgc ctg gag cag cag gat gag gag cgc age 3375 
Phe Pro Ser Cys Gly Pro Cys Leu Glu Gin Gin Asp Glu Glu Arg Ser 
1085 1090 1095 

acc agg etc aag gac ctg etc ggc cgc tac ttt gag gaa gag gaa ggg 3423 
Thr Arg Leu Lys Asp Leu Leu Gly Arg Tyr Phe Glu Glu Glu Glu Gly 
1100 1105 1110 

cag gag ccg gga ggc atg gag gac gca cag ggc ccc gag cca ggg cag 3471 
Gin Glu Pro Gly Gly Met Glu Asp Ala Gin Gly Pro Glu Pro Gly Gin 
1115 1120 1125 

gec aga etc cag gat tgg gag gac cag gtc cgc tgc gac ate cgc cag 3519 
Ala Arg Leu Gin Asp Trp Glu Asp Gin Val Arg Cys Asp He Arg Gin 
1130 1135 1140 1145 

ttc ctg tec ctg agg cca gag gag aag ttc tec age agg get gtg gec 3567 
Phe Leu Ser Leu Arg Pro Glu Glu Lys Phe Ser Ser Arg Ala Val Ala 
1150 1155 1160 

cgc ate ttc cac ggc ate gga age ccc tgc tac ccg gec cag gtg tac 3615 
Arg He Phe His Gly He Gly Ser Pro Cys Tyr Pro Ala Gin Val Tyr 
1165 1170 1175 

ggg cag gac cga cgc ttc tgg aga aaa tac ctg cac ctg age ttc cat 3663 
Gly Gin Asp Arg Arg Phe Trp Arg Lys Tyr Leu His Leu Ser Phe His 
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1180 1185 1190 

gcc ctg gtg ggc ctg gcc acg gaa gag etc ctg cag gtg gec cgc 3708 
Ala Leu Val Gly Leu Ala Thr Glu Glu Leu Leu Gin Val Ala Arg 
1195 1200 1205 

tgactgeact gcattggggg atgtcgggta gagctggggt tgtcagaggc tagggcagtg 3768 

actgaggacc tgggcaaaac ctgccacagg gtgtgggaac gaggaggctc caaaatgeag 3828 

aataaaaaat gctcactttg tt 3850 

<210> 4 
<211> 1208 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Glu Arg Leu Arg Asp Val Arg Glu Arg Leu Gin Ala Trp Glu Arg 
1 5 10 15 

Ala Phe Arg Arg Gin Arg Gly Arg Arg Pro Ser Gin Asp Asp Val Glu 

20 25 30 

Ala Ala Pro Glu Glu Thr Arg Ala Leu Tyr Arg Glu Tyr Arg Thr Leu 

35 40 45 

Lys Arg Thr Thr Gly Gin Ala Gly Gly Gly Leu Arg Ser Ser Glu Ser 

6 3 ffi SE# 2000-300952 
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50 



55 



60 



Leu Pro Ala Ala Ala Glu Glu Ala Pro Glu Pro Arg Cys Trp Gly Pro 
65 70 75 80 

His Leu Asn Arg Ala Ala Thr Lys Ser Pro Gin Pro Thr Pro Gly Arg 

85 90 95 

Ser Arg Gin Gly Ser Val Pro Asp Tyr Gly Gin Arg Leu Lys Ala Asn 
100 105 110 

Leu Lys Gly Thr Leu Gin Ala Gly Pro Ala Leu Gly Arg Arg Pro Trp 

115 120 125 

Pro Leu Gly Arg Ala Ser Ser Lys Ala Ser Thr Pro Lys Pro Pro Gly 
130 135 140 

Thr Gly Pro Val Pro Ser Phe Ala Glu Lys Val Ser Asp Glu Pro Pro 
145 150 155 160 

Gin Leu Pro Glu Pro Gin Pro Arg Pro Gly Arg Leu Gin His Leu Gin 
165 170 175 

Ala Ser Leu Ser Gin Arg Leu Gly Ser Leu Asp Pro Gly Trp Leu Gin 
180 185 190 



Arg Cys His Ser Glu Val Pro Asp Phe Leu Gly Ala Pro Lys Ala Cys 

195 200 205 
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Arg Pro Asp Leu Gly Ser Glu Glu Ser Gin Leu Leu He Pro Gly Glu 

210 215 220 

Ser Ala Val Leu Gly Pro Gly Ala Gly Ser Gin Gly Pro Glu Ala Ser 

225 230 235 240 

Ala Phe Gin Glu Val Ser He Arg Val Gly Ser Pro Gin Pro Ser Ser 

245 250 255 

Ser Gly Gly Glu Lys Arg Arg Trp Asn Glu Glu Pro Trp Glu Ser Pro 

260 265 270 

Ala Gin Val Gin Gin Glu Ser Ser Gin Ala Gly Pro Pro Ser Glu Gly 
275 280 285 

Ala Gly Ala Val Ala Val Glu Glu Asp Pro Pro Gly Glu Pro Val Gin 

290 295 300 

Ala Gin Pro Pro Gin Pro Cys Ser Ser Pro Ser Asn Pro Arg Tyr His 
305 310 315 320 

Gly Leu Ser Pro Ser Ser Gin Ala Arg Ala Gly Lys Ala Glu Gly Thr 

325 330 335 

Ala Pro Leu His lie Phe Pro Arg Leu Ala Arg His Asp Arg Gly Asn 

340 345 350 

Tyr Val Arg Leu Asn Met Lys Gin Lys His Tyr Val Arg Gly Arg Ala 

355 360 365 

6 5 ajl#2 0 0 0 - 3 0 0 9 5 2 
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Leu Arg Ser Arg Leu Leu Arg Lys Gin Ala Trp Lys Gin Lys Trp Arg 
370 375 380 

Lys Lys Gly Glu Cys Phe Gly Gly Gly Gly Ala Thr Val Thr Thr Lys 
385 390 395 400 

Glu Ser Cys Phe Leu Asn Glu Gin Phe Asp His Trp Ala Ala Gin Cys 

405 410 415 

Pro Arg Pro Ala Ser Glu Glu Asp Thr Asp Ala Val Gly Pro Glu Pro 

420 425 430 

Leu Val Pro Ser Pro Gin Pro Val Pro Glu Val Pro Ser Leu Asp Pro 

435 440 445 

Thr Val Leu Pro Leu Tyr Ser Leu Gly Pro Ser Gly Gin Leu Ala Glu 

450 455 460 

Thr Pro Ala Glu Val Phe Gin Ala Leu Glu Gin Leu Gly His Gin Ala 
465 470 475 480 

Phe Arg Pro Gly Gin Glu Arg Ala Val Met Arg He Leu Ser Gly He 

485 490 495 

Ser Thr Leu Leu Val Leu Pro Thr Gly Ala Gly Lys Ser Leu Cys Tyr 
500 505 510 

Gin Leu Pro Ala Leu Leu Tyr Ser Arg Arg Ser Pro Cys Leu Thr Leu 
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515 



520 



525 



Val Val Ser Pro Leu Leu Ser Leu Met Asp Asp Gin Val Ser Gly Leu 
530 535 540 

Pro Pro Cys Leu Lys Ala Ala Cys He His Ser Gly Met Thr Arg Lys 
545 550 555 560 

Gin Arg Glu Ser Val Leu Gin Lys He Arg Ala Ala Gin Val His Val 
565 570 575 

Leu Met Leu Thr Pro Glu Ala Leu Val Gly Ala Gly Gly Leu Pro Pro 

580 585 590 

Ala Ala Gin Leu Pro Pro Val Ala Phe Ala Cys He Asp Glu Ala His 
595 600 605 

Cys Leu Ser Gin Trp Ser His Asn Phe Arg Pro Cys Tyr Leu Arg Val 
610 615 620 

Cys Lys Val Leu Arg Glu Arg Met Gly Val His Cys Phe Leu Gly Leu 

625 630 635 640 

Thr Ala Thr Ala Thr Arg Arg Thr Ala Ser Asp Val Ala Gin His Leu 

645 650 655 



Ala Val Ala Glu Glu Pro Asp Leu His Gly Pro Ala Pro Val Pro Thr 

660 665 670 
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Asn Leu His Leu Ser Val Ser Met Asp Arg Asp Thr Asp Gin Ala Leu 
675 680 685 

Leu Thr Leu Leu Gin Gly Lys Arg Phe Gin Asn Leu Asp Ser He He 

690 695 700 

He Tyr Cys Asn Arg Arg Glu Asp Thr Glu Arg He Ala Ala Leu Leu 

705 710 715 720 

Arg Thr Cys Leu His Ala Ala Trp Val Pro Gly Ser Gly Gly Arg Ala 

725 730 735 

Pro Lys Thr Thr Ala Glu Ala Tyr His Ala Gly Met Cys Ser Arg Glu 
740 745 750 

Arg Arg Arg Val Gin Arg Ala Phe Met Gin Gly Gin Leu Arg Val Val 

755 760 765 

Val Ala Thr Val Ala Phe Gly Met Gly Leu Asp Arg Pro Asp Val Arg 

770 775 780 

Ala Val Leu His Leu Gly Leu Pro Pro Ser Phe Glu Ser Tyr Val Gin 

785 790 795 800 

Ala Val Gly Arg Ala Gly Arg Asp Gly Gin Pro Ala His Cys His Leu 
805 810 815 



Phe Leu Gin Pro Gin Gly Glu Asp Leu Arg Glu Leu Arg Arg His Val 
820 825 830 



£tJ!E# 2000-300952 r , 



11 — 01121 



His Ala Asp Ser Thr Asp Phe Leu Ala Val Lys Arg Leu Val Gin Arg 
835 840 845 

Val Phe Pro Ala Cys Thr Cys Thr Cys Thr Arg Pro Pro Ser Glu Gin 
850 855 860 

Glu Gly Ala Val Gly Gly Glu Arg Pro Val Pro Lys Tyr Pro Pro Gin 
865 870 875 880 

Glu Ala Glu Gin Leu Ser His Gin Ala Ala Pro Gly Pro Arg Arg Val 

885 890 895 

Cys Met Gly His Glu Arg Ala Leu Pro He Gin Leu Thr Val Gin Ala 

900 905 910 



Leu Asp Met Pro Glu Glu Ala He Glu Thr Leu Leu Cys Tyr Leu Glu 

915 920 925 

Leu His Pro His His Trp Leu Glu Leu Leu Ala Thr Thr Tyr Thr His 
930 935 940 

Cys Arg Leu Asn Cys Pro Gly Gly Pro Ala Gin Leu Gin Ala Leu Ala 

945 950 955 960 

His Arg Cys Pro Pro Leu Ala Val Cys Leu Ala Gin Gin Leu Pro Glu 

965 970 975 

Asp Pro Gly Gin Gly Ser Ser Ser Val Glu Phe Asp Met Val Lys Leu 
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985 



990 



Val Asp Ser Met Gly Trp Glu Leu Ala Ser Val Arg Arg Ala Leu Cys 
995 1000 1005 

Gin Leu Gin Trp Asp His Glu Pro Arg Thr Gly Val Arg Arg Gly Thr 
1010 1015 1020 

Gly Val Leu Val Glu Phe Ser Glu Leu Ala Phe His Leu Arg Ser Pro 
1025 1030 1035 1040 

Gly Asp Leu Thr Ala Glu Glu Lys Asp Gin He Cys Asp Phe Leu Tyr 

1045 1050 1055 

Gly Arg Val Gin Ala Arg Glu Arg Gin Ala Leu Ala Arg Leu Arg Arg 
1060 1065 1070 

Thr Phe Gin Ala Phe His Ser Val Ala Phe Pro Ser Cys Gly Pro Cys 
1075 1080 1085 

Leu Glu Gin Gin Asp Glu Glu Arg Ser Thr Arg Leu Lys Asp Leii Leu 
1090 1095 1100 

Gly Arg Tyr Phe Glu Glu Glu Glu Gly Gin Glu Pro Gly Gly Met Glu 
1105 1110 1115 1120 



Asp Ala Gin Gly Pro Glu Pro Gly Gin Ala Arg Leu Gin Asp Trp Glu 
1125 1130 1135 
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Asp Gin Val Arg Cys Asp He Arg Gin Phe Leu Ser Leu Arg Pro Glu 
1140 1145 1150 

Glu Lys Phe Ser Ser Arg Ala Val Ala Arg He Phe His Gly He Gly 
1155 1160 1165 

Ser Pro Cys Tyr Pro Ala Gin Val Tyr Gly Gin Asp Arg Arg Phe Trp 
1170 1175 1180 

Arg Lys Tyr Leu His Leu Ser Phe His Ala Leu Val Gly Leu Ala Thr 
1185 1190 1195 1200 

Glu Glu Leu Leu Gin Val Ala Arg 
1205 



<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 5 

tcacaacttc tgatccctgg tgag 24 
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<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 6 

gagggtcttc ctcaactgct acag 24 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 7 

caatgggagg cgtcaacgtc atcg 24 



<210> 8 
<211> 24 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 



<400> 8 



gaggcgaaag agcggagggt ccag 



24 



<400> 9 



cgcttctgga gaaaatacct gcac 



24 
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<223> Description of Artificial Sequence: Artificially 



synthesized primer sequence 



<400> 10 



ttggagcctc ctcgttccca cacc 



24 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 11 

gtttcctgaa cgagcagttc gate 24 

<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



7 4 
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<400> 12 



gctgcctcca gttgcttttg cctg 



24 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 13 

ttggtcgcag cccgattcag atgg 24 

<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 14 



tggcccgtgg tacgcttcag agtg 



24 
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<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 15 

gacggctgcg cgggagattc gctg 24 

<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 16 



ctcagcccct ccagtcaagc tagg 



24 



<210> 17 



<211> 21 



ffltE#2 0 0 0 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 17 

accagtgcct caggtgtcag c 21 

<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 18 

ggaaatgtgc tgggaaagga g 21 

<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



ffi!E# 2000-300952'/ 
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<220> 



<223> Description of Artificial Sequence: Artificially 



synthesized primer sequence 



<400> 19 



accaagagtc cacagcctac g 



21 



<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 20 

gctccgtgga gtttgacatg g 21 

<210> 21 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 
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<400> 21 



agcgcagcac caggctcaag g 



21 



<210> 22 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 22 

gcactgcttc ctgggcctca cage 24 

<210> 23 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 23 



gggtacagcg agecttcatg cagg 



24 
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<210> 24 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 24 

ctcgattcca ttatcattta ctgc 24 

<210> 25 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 25 



ctgggcagga gcgtgcagtc atgc 



24 



<210> 26 
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<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 26 

aggggagaga cgaccaacgt gagg 24 

<210> 27 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 27 



ttaggatccg gggtgcttgt ggagttcagt g 



31 



<210> 28 



<211> 31 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 28 

ttaggatccc agcttaccgt acaggctttg g 31 



<210> 29 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 29 

tcctggctgt gaagaggctg gtac 24 



<210> 30 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 



8 2 
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synthesized primer sequence 



<400> 30 



atcccccaat gcagtgcagt cage 



24 



<210> 31 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 31 

aatctgggac ctcactgtga catc 24 

<210> 32 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 32 



2000-300952' 



#^ 11-01121 



• 



agggtgcctt tcagattggc cttg 



24 



<210> 33 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 33 

agattcgctg gacgatcgca agcg 24 

<210> 34 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 34 



caggttttgc ccaggtcctc agtc 



24 



&f£# 2000-300952' 




11-01121 



<210> 35 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 35 

gtcactgccc tagcctctga caac 24 



<210> 36 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 36 

tcatctaagg catccacccc aaag 24 



<210> 37 
<211> 24 
<212> DNA 



ffifE# 2000-300952'-, 



#^ 11—011218. 



# 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 37 

gtttcctgaa cgagcagttc gate 24 

<210> 38 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<210> 39 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 



<400> 38 



ggacacagac caggcactgt tgac 



24 



ffi!E#2 0 0 0- 
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# 



#5p 11-01121 



• 



<223> Description of Artificial Sequence: Artificially 



synthesized primer sequence 



<400> 39 



caggccagac tccaggattg ggag 



24 



<210> 40 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 40 

ctcttcacag ccaggaagtc c 21 

<210> 41 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



ffiSE# 2000-300952 r . 



ii-oii2ia 



<400> 41 



agagctggtg tccccgtgga c 



21 



<210> 42 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 42 

tctggcctgc caccgtgtct c 21 

<210> 43 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 43 



tggtcatgcc cgagtgtatg c 



21 



£BSE#2 0 0 0 - 3 0 0 9 5 2' 



11 — 01121 



<210> 44 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
synthesized primer sequence 

<400> 44 

tgggaacacg cgctgtacca g 

<210> 45 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
synthesized primer sequence 

<400> 45 

gcctcacacc actgccgcct ctgg 

<210> 46 
<211> 24 

8 9 



Artificial ly 



21 



Artificial ly 



24 



mSE#2 000-300952 r . 



4f ifl 11 — 01121 |^ 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 46 

gacaggcaga tggtcagtgg gatg 24 
[Hi] 

qam^<d i -dcot ujviz^^zn-D&mmzm-?* im*<D5imm& a~6) 

^TH^E^f (II. 3, ^'ffi) £J;tf;*L (II. 6, i£n;*Z»>F-h 
AV>fimif5:ib, RecQ4*£^CD2o©y Wl/M#fC^J|£*fo 0 II. 2, 
II. 4, £i:tni.5ttOXA> K— ^Ay>3S£MIIB#•e^ii&V^CD^^$tlTV^ 

(b) ttD^A^F- h^V >2m^*#^3J:y f ^©M<Z)RecQ4a^©^ 

&B#H.3, b->II.6tim#II.6©^$:*i- 0 Z.tl*>(DM$kfrt>. MfCtt 
-e©S*^a^L7tlO©T WMC7i&*tf)^3c (mut-1) tf%>Z>±£tft>fr-of=. 

o 

[02] 

RecQ4a^©^MM^© a:^a@E^tf ©igm ^-r 0 t o 

(a) iCtemut-lfc-^frM^ (# >7t^7^=i- FM^©^*1641~1672) (Dig. 
XmW*. iE^i3J:^MRecQ4it^{Co^T^Lfc 0 mut-1 (7i&g^$c) (D 
SfcUBt^M*. M^A&mcn*A> K— hAy>^l¥m#ii.2fej:t>*ii.6 



ftfiE# 2000-300952 ". 



• 



11 — 01121 



• 



(b) lC«mut-2$:-^t?fI^ (^>/^l3- K««©3Bi£2257~228<tt CD^fc 
jES£«ktf3E^RecQ4fee^CO^Ta*Lfc. n.ut-2 (C*» kT-^OSEH 

) ©afcyHi?^«£* te»AMtflcn*A> K- h A V>fi<RffiMfe#lI.2fc«fctf 
II.6<fc »JfBKLfe^y ADNA&JB^TPCRICJ: »J*fHU (a) £ ITOJCflMfr Life. 



nmt-l~mut-4iCj; t> £ C £ ;K^RecQ4^ U # - r lE^ 
j lZ?n-->y2nfcKecQ4mte*<Dn-FM®frb¥M-£ft,2>. 12087=* J 
St©^±&RecQ4^ U * - ifSr^ft. J£ £>frtf fc^«tt±T ©RecQ/\ >J £ -ife 

$ tix ^ & ^ u * - -tf -r > £^t-t c 



cQ43t-e^-©«^^4feS:. tefSA©**ie>fcJfc«Lfc. RecQ4*t^=-{C^M#Jie> 
itlfcnxA>F- hAy>StMf (II. a. AG05013) , RecQ43t&^fC^M£ 
Wfc&V^m<D3A(DU*2*y K- h (NIA, Aging Cell Reposit 

oryft^OAGOSlSS^^DfAGOSSSTA. MtflCR. Mi llerfti: »; $ ;ft£TC4398 
) , &&Xf»1l£AtzmM't&8iN1RmWmfefr*>tfV (A) + RNA&BMSU RecQ4 

tfr&^Tofc. t^pP^^Pil LTGAPDH mRNAScMV^feiSll^^fX-D fc D 

A. U— > 2 l±II.3. U— > 3 &AG05013. I/- > 4 (3^05139, 1^->5J£AG03 

587, 6 ttTC4398©j&fc-e&5. 



[EI3] 



[H4] 



9 1 
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[01] 



A 




1 



2000-300952 



• 



11—01121 



[02] 
(a) 



mut-1 



0>) 



mut-2 




TCTCAAGGCGGCCTGCATACACTCG- 
TCTC A AGGC AT AC A CTCGGG C A TGA- 



GGCGTGC 







yy 


(MM 







CGGCGGCGGGTA CAGCGAGCCTTC- 
CGGCGGCGGGTA TAG C G A G C C TT C 



ffil£#2 000-3009527 



[03] 



4#¥ 11—01121 



mut- 



l c 



mut-2 C 



mut- 



mut-4 C 



476 



824 



550 



756 



830 



686 



1208 



(554 a.a.) 



(881 a.a.) 
(794 a-a.) 



[H4] 



kd 
9.5 

7.5 



MK-lKI 4kb 



2.4 
1.35 



mam. 



2kb 



GAPDH 



3 
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